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PREFACE  TO  THE  THIRD  EDITION. 


The  book  has  been  thoroughly  revised  for  the  third  edition. 
New  matter  has  been  inserted  in  the  chapters  treating  of  the 
Diagnosis  of  Pregnancy,  the  Pathology  of  Pregnancy,  the  Path- 
ology of  Labor,  the  Obstetrical  Operations,  and,  in  fact,  in  almost 
every  chapter.  More  than  fifty  new  illustrations,  including  three 
colored  plates,  have  been  introduced,  almost  all  original.  To 
make  room  for  these  additions  the  text  has  been  condensed 
wherever  possible.  The  literature  of  the  world  has  been  care- 
fully reviewed,  and  the  most  important  references  of  the  last 
three  years  are  given. 

The  author  gratefully  acknowledges  the  kind  reception  ac- 
corded the  preceding  editions,  and  is  encouraged  to  believe  that 
the  improvements  suggested  by  larger  experience  and  friendly 
criticism  have  made  the  present  edition  distinctly  superior  to  its 
predecessors. 
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PART  1. 
PREGNANCY. 


CHAPTER  I. 

Anatomy  of  the  Pelvis;   Development  and  Anatomy  of  the 
Female  Generative  Organs. 

THE  ANATOMY  OF  THE  PELVIS. 

The  hip-bones  together  with  the  sacrum,  including  the 
coccyx,  compose  the  pelvis,  which  forms  the  basin-like  lower 
portion  of  the  trunk.  In  the  erect  position  of  the  body  the 
pelvis  is  bent  obliquely  backward  from  the  vertebral  column 
above,  so  that  the  crest  of  the  pubis  descends  nearly  to  a  level 
with  the  end  of  the  sacrum.  The  pelvis  is  divided  into  two  parts 
by  a  prominent  rim,  named  the  brim  of  the  pelvis,  which  is 
formed  on  each  side  by  the  iliopectineal  line  continued  behind 
the  crest  of  the  pubis  and  by  the  curved  ridge  and  promontory 
of  the  sacrum.  The  upper  part  is  formed  by  the  ilia,  and 
includes  the  widest  space  of  the  pelvis  which  pertains  to  the 
abdominal  cavity.  The  lower  part  is  distinguished  as  the  true 
pelvis,  and  incloses  the  cavity  of  the  pelvis.  It  is  a  complete 
bony  girdle,  formed  by  the  sacrum  and  coccyx,  the  ischium  and 
pubis,  and  a  small  portion  of  the  ilium.  The  upper  extremity 
of  the  pelvic  cavity,  corresponding  with  the  brim,  is  the  inlet,  or 
superior  strait ;  the  lower  extremity  is  the  outlet,  or  inferior 
strait.  In  consequence  of  the  curvature  of  the  sacrum  and 
2  tj 
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coccyx  the  pelvic  cavity  appears  as  a  ciir\'ed  cylinder,  slightly 
narrowed  toward  the  mitlet.  It  is  deepest  behind  and  shallowest 
at  the  pubic  symphysis.  Its  lateral  wall  is  deep  and  vertical. 
It  extends  from  the  iliopectineal  line  to  the  end  of  the  ischial 
tuberosity,  and  is  mainly  formed  by  the  body  of  the  ischium 
with  small  portions  of  the  ilium  and  pubis.  The  anterior  depth 
of  the  pelvis  (height  of  the  symphysis)  is  4  cm.  (1.57  in.).  The 
lateral  depth  is  9  cm.  (3.54  in.).  The  posterior  depth  is  13  cm. 
(5-12  in.). 

The  pelvic  inlet  is  cordiform,  with  the  notched  base  con- 
forming with  the  base  of  the  sacrum  and  the  rounded  apex 
with  the  piibes.  The  outlet,  rather  .smaller  than  the  inlet,  when 
completed  by  the  great  sacrosciatic  ligaments  has  the  same 
shape,  with  the  notched  base  formed  by  the  coccyx  and  the  apex 


Fig.  1. — Female  pelvis  {oiie-lliiiil  nalural  size). 

Sy  the  pubic  symphysis.  Its  fore  part  is  the  pubic  arch,  the 
ase  of  which  extends  between  the  ischial  tuberosities  ;  and  the 
sides  are  formed  by  the  conjoined  rami  of  the  pubes  and  ischia. 
On  each  siile  of  the  outlet  is  the  deep  sacrosciatic  notch,  fonned 
in  front  by  the  ischium,  above  by  the  ilium,  and  behind  by  the 
sacrum  ami  coccy.v.  It  is  converted  into  the  great  and  small 
sciatic  foramina  by  the  sacrosciatic  ligaments,  which  also  sepa- 
rate them  from  the  pelvic  outlet.  The  pelvis  of  the  female  not 
only  differs  from  that  of  the  male  in  accordance  with  the  usual 
difference  in  otlier  parts  of  the  skeleton,  but  also  exhibits  impor- 
tant modifications  which  relate  to  the  sexual  function.  The 
female  pelvis  is  proportionately  larger,  but  of  more  delicate  con- 
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struction.  It  is  proportionately,  and  often  absolutely,  of  greater 
breadth,  and  is  of  less  depth.  The  ilia  spread  more  laterally,  so 
as  to  produce  greater  breadth  or  prominence  of  the  hips  than  in 
the  male.  The  true  pelvis  has  greater  horizontal  capacity,  less 
depth,  and  is  commonly  less  curved  and  less  contracted  at  the 
outlet.  The  inlet  is  larger,  less  intruded  upon  hy  the  sacral 
promontory,  and  is  more  circular  or  transver.sely  nval.  The 
outlet  is  likewise  larger,  with  the  ischial  tuberosities  less  conver- 
gent, and  with  the  pubic  arch  wider,  lower,  more  truly  arched, 
and  with  the  sides  more  everted. 


\p 


Fig.   2. — The  funnel-shaped  false  pelvis. 


In  the  female  the  sides  of  the  pubic  arch  are  narrower,  more 
flattened,  and  less  ridged  than  in  the  male.' 

The  hip  or  innominate  bones — in  the  adult  a  single  piece — 
are  composed,  in  fetal  life  and  in  childliood,  of  three  separate 
bones, — the  ilium,  the  ischium,  and  the  pubis.  The  three  bones 
are  united  by  a  trtradiate  cartilage  in  the  acetabulum,  which 
begins  to  ossify  at  puberty,  the  ankylosis  being  complete  in  the 
eighteenth  year.     The  descending  ramus  of  the  pubis  and  the 

'  'Phis  brief  anatomical  descriptioo  of  the  pelvis  is  taken,  tooditicd,  from  Leidy's 
'  Anatomy." 
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ramus  of  the  ischium  are  also  originally  united  by  a  cartilage 
which  ossifies  at  about  the  eighth  year. 

The  Anatomy  of  the  Pelvis  Obstetrically  Considered. — To 

the  obstetrician  the  pelvis  is  a  canal  and  not  a  basin,  and  is  to  be 
studied  mainly  in  its  relation  to  the  fetal  body  which  must 
pass  through  it.  The  false  pelvis  is  of  minor  importance,  acting 
simply  as  a  funnel-shaped  structure  to  direct  the  presenting  part 
toward  and  into  the  superior  strait  of  the  true  pelvis.  The 
obstetrical  study  of  pelvic  anatomy  may  be  confined  to  the 
shape,  size,  position,  and  direction  of  the  true  pelvis. 

Pelvic  Shape— If  one  were  forced   to  define  the  shapie  of  the 
pelvis   he   might  describe  it  as   a  truncated   cylinder,  but  the 
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Fig.  J. — The  slinpe  of  ilie  siiiMrior  strait 

description  would  not  be  exactly  accurate.  As  a  matter  of  fact, 
the  pelvic  canal  is  of  different  shape  at  different  levels,  and  it 
is  necessary'  to  study  certain  typical  planes  of  the  pelvis  in 
order  to  understand  fully  the  relationship  of  fetal  to  pelvic 
shape  in  labor.  The  first  of  these  imaginary  planes  is  laid  at 
the  entrance  to  the  pelvic  cavity  or  canal,  the  pelvic  inlet  or 
superior  strait,  and  is  bounded  by  the  promontory  of  the  sacrum, 
the  iliopectineal  lines,  the  crests  of  the  pubis,  and  the  upper 
edge  of  the  symphysis.  The  shape  of  the  pelvic  inlet  is  cordi- 
.  form.  In  the  bays  on  either  side  of  the  promontory  rest  the 
important  nerve-trunks  and  blood-vessels  of  the  pelvis,  where 
they  are  guarded  from  the  pressure  of  the  fetal   head.     It  was 
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thought  formerly  that  tlic  shape  of  tlic  pelvic  inlet  was  elliptical, 
but  this  is  only  exceptional  1}'  the  case,  as  in  certain  justominor 
pelves,  in  which  the  nerve-trunks  and  vessels  may  be  subjected 
to  such  excessive  pressure  that  disease  and  disability  result. 

In  studying  the  pelvic  canal  from  above  downward  it 
appears  that  the  canal  expands  below  the  pelvic  inlet  and  then 
contracts  again  as  it  approaches  the  outlet.  It  is  convenient, 
therefore,  to  lay  off  a  plane  at  the  level  of  greatest  expansion 
and  another  at  the  level  of  greatest  contraction,  which  are  called, 
respectively,  the  plane  of  pelvic  expansion  and  the  plane  of 
pelvic  contraction.  The  .shape  of  the  pelvic  canal  at  the  plane 
of  pelvic  expansion,  passing  through  the  middle   tif  the   sym- 


Fig.  4. — The  diamelers  of  tlie  superior  strait. 

physis,  the  top  of  the  acetabula,  and  the  sacrum,  between  the 
second  and  third  vertebra:,  is  ainio.st  exactly  circular,  being  only 
a  trifle  larger  in  its  anteroposterior  than  in  its  transverse  diameter. 
The  shape  of  the  pelvic  canal  at  the  plane  of  pelvic  contraction, 
passing  through  the  tip  of  the  sacrum,  the  spines  of  the  ischia, 
and  the  lower  surface  of  the  symphysis,  is  distinctly  elliptical, 
being  a  centimeter  longer  anteroposteriorU'  than  it  is  transversely. 
Finally,  the  shape  of  the  jjelvic  outlet,  or  inferior  strait,  is 
cordiform,  from  the  projection  forward  of  the  tip  of  the  sacrum 
and  the  coccy.v. 
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Pelvic  SIec — In  determining  the  size  of  an  irregularly  shaped 
canal  liki;  that  of  the  pelvis  it  is  necessarj'  again  to  resort  to 
certain  typical  planes  at  different  levels,  and  to  measure  tjjjical 
diameters  in  these  planes.  Beginning  with  the  cordiform  pelvic 
inlet  it  is  obvious  that  its  dimensions  may  best  be  expressed  by 
the  following  diameters  :  An  anteroposterior  diainittr  measured 
from  the  middle  of  the  promontory  of  the  sacrum  to  the  s)-m- 
physis  pubis,  about  3. 17  mm.  (Jb  in.)  below  its  upper  edge; 
this  measurement  averages,  in  the  well-developed  Caucasian 
woman,  11  cm.  (4.33  in.). 

.-J  transverse  diameter,  the  longest  distance  from  side  to  .side  of 
the  pelvic  inlet,  measuring  on  the  average  13.5  cm.  (5.32  in.),  and 
two  oblique  diameters,  the  right  from  the  ti>f)  of  the  right,  the  left 
from  the  top  of  the  left  sacro-iliac  junction  to  the  opposite  ilio- 
pectincal  eminences,  measui-ing  12.75  cm.  (5.02  in.).  At  the 
plane  of  pelvic  expansion  it  is  po.ssible  to  measure  but  tno 
diameters,  an  anteroposterior  and  a  transverse  ;  the  former  is 
12.75  cm.  (5.02  in.),  the  latter,  12.5  cm.  (4.92  in.). 

At  the  plane  of  ix;lvic  contraction  the  anteroposterior  tliam- 
ctcr  is  11.5  cm.  (4.43  in.),  the  tran.sverse,  10.5  cm.  (4.13  in.).  At 
the  inferior  strait  the  anteroposterior  diameter,  measured  from  the 
tip  of  the  coccyx  to  the  lower  edge  of  the  .symphysis  pubis,  is  9.5 
cm.  {3.74in.) ;  but  this  is  nota  fi.xed  mea.surement,  as  the  coccyx  is 
normally  movable  and  is  displaced  backward  in  labor  ;  the  obstet- 
rical anteroposterior  diameter,  therefore,  is  measured  from  the 
tip  of  the  sacrum  to  the  lower  edge  of  the  symph)sis  pubis  ;  it  is 
II  cm.  (4.33  in.).  The  trans\'erse  diameter,  measured  from  one 
to  the  other  tuberosity  of  the  ischium,  is  1 1  cm.  (4.33  in.). 

Pelvic  Position. — By  pelvic  position  is  meant  the  angle  or 
inclination  of  the  pelvis  to  the  trunk  and  to  the  iiorizon.  The 
inclination  of  the  plane  of  the  superior  strait  to  the  horizon,  as  the 
individual  stands  erect,  is  fifty-five  degrees,  and  of  the  inferior  strait, 
ten  degrees.  The  inclination  of  the  pelvis,  however,  changes  with 
changes  of  po.sture.  It  disappears  in  a  squatting  or  sitting  posture, 
and  is  increased  if  the  individual  leans  backward.  The  greater 
the  inclination  of  the  pelvis,  the  more  the  a.xis  of  the  superior 
strait  diverges  from  the  long  axis  of  the  uterine  cavity,  and  con- 
secjuently  the  greater  must  be  the  divergence  in  direction  of  the 
presenting  part  from  that  of  the  rest  of  the  fetal  body  when  the 
former  engages  in  the  superior  strait.  Much  stress  was  once 
laid  upon  this  fact,  but,  by  placing  a  woman  upon  her  side  and 
flexing  the  thighs  upon  the  trunk,  the  inclination  of  the  pelvis  is 
made  practical!)'  to  disappear.  The  obliquity  of  the  pelvis, 
therefore,  need  not  be  seriously  considered,  as  a  rule,  in  labor, 
but  the  habitual  inclination  of  tlie  peU'is  as  the  woman  stands 
erect  must  be  taken  into  account  if  one  would  understand  the 
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temal  genitalia  to  the  pelvis,  whenever  the  latter  shows  an 
excessive  or  deficient  inclination. 

Pelvic  Direction. — By  this  term  is  meant  the  direction  of  the 
pelvic  canal.  It  was  the  custom  in  a  former  ^feneration  to 
express  pelvic  direction  by  an  exceedingly  complicated  mathe- 
matical formula,  yielding  what  was  called  the"cur\c  of  Carus." 
Not  only  is  this  formula  unnecessarily  complicated,  but  it  is 
also  incorrect.  The  direction  of  the  pelvic  canal  depends  en- 
tirely upon  the  curve  of  the  sucrutn,  which  varies  greatly. 
Taking,  at  random,  any  half-dozen  or  so  of  sacra  from  my  col- 
lection, the  utmost  diversity  of  cur\-ature  is  seen.  The  direction 
of  the  pelvis  may  be  described  with  approximate  accuracy  as  a 
line  parallel  with  the  .sacral  cun-c,  and  equally  distant  at  all 
points  from  the  pelvic  walls. 

Ttie  Development  of  the  Pelvis. — It  may  be  easier  to  understand 
the  peculiarities  of  the  adult  pelvis  if  one  considers  the  forces 
impcscd  upon  it  and  their  influence  upon  the  individual  bones 
and  upon  the  pelvis  as  a  whole.  The  pelvis  is  subjected  to  the 
weight  of  the  trunk  imposed  upon  it  from  above,  the  counter- 
pressure  of  the  limbs  below,  and  the  pull  of  powerful  ligaments, 
muscles,  and  joints.  The  weight  of  the  trunk,  transmitted  from 
above  downward  and  from  behind  forward,  tilts  the  pelvis  forward 
by  a  rotary  movement  on  it.s  transverse  axis  and  confers  upon  it 
the  characteristic  position  or  inclination.  This  force,  however, 
is  resisted  by  the  pull  of  the  muscular  and  ligamentous  con- 
nections between  the  trochanters  of  the  femora  and  the  tuber- 
osities of  the  ischia  and  by  the  pressure  of  the  heads  of  the 
femora  on  the  acetabula.  By  the  former  force  the  tuberosities 
of  the  ischia  are  pulled  apart  and  the  normal  width  of  the  pelvic 
outlet  is  secured.  The  sacrum  bears  the  greatest  weight  of  the 
trunk,  and  in  consequence  its  top  is  forced  downward  and  for- 
ward. The  natural  consequence  would  be  to  tilt  the  lower  end 
of  the  sacrum  and  the  coccyx  backward,  but  they  arc  subjected 
to  the  powerful  pull  forward  of  the  ligaments  and  muscles 
attached  to  them  and  to  the  lateral  and  anterior  pelvic  walls. 
Hence  the  sacrum,  subjected  to  these  two  opposing  forces,  is 
bent  like  a  bow  between  them,  and  thus  acquires  its  perpendicular 
curve.  As  the  upper  portion  of  the  .sacrum  moves  downward 
and  forward,  it  drags  with  it  the  posterior  superior  portions 
of  the  iliac  bones,  to  which  it  is  attached  by  the  sacro-iliac 
junctions  and  by  the  strong  sacro-iliac  ligaments.  The  natural 
result  of  the  movement  of  the  posterior  jjortiuns  of  the  in- 
nominate bones  inward,  downward,  and  forwani,  would  be  to 
throw  outward  the  anterior  extremities  of  these  bones,  were 
they  not  joined    firmly  at  the    symphysis.     Subjected    to  the 
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force  behind  and  restrained  by  their  junction  in  front,  the  innomi- 
nate bones  are  bent  upon  themselves,  and  thus  acquire  their 
lateral  curve. 

These  few  illustrations  by  no  means  exhaust  the  dynamics  of 
the  pelvis.  The  subject  will  be  referred  to  again  in  the  study  of 
some  of  the  pelvic  deformities. 

The  Bony  Pelvis  in  Life  Filled  with  Soft  Tissues. — Besides 
the  generative  organs,  the  obstetrical  anatomy  of  the  pelvis  must 


Rg.  7. — The  pull  of  the  ligaments  and  the  pressure  of  the  femora  upon  the  pelvis 

(Schroeder). 


take   into   account   the    muscles,  ligaments,  connective  tissue, 
blood-vessels,  lymphatics,  and  nerves. 

The  Muscles. — ^The  iliopsoas,  the  obturator  intemus,  and  the 
pyriformis  clothe  the  pelvic  walls,  modifying  the  diameters  of 
the  pelvic  cavity  and  acting  as  buffers  or  cushions  to  protect  the 
child's  body  in  its  passage  through  the  birth-canal.  The  bulky 
iliopsoas  muscles  diminish  the  transverse  diameter  of  the  pelvic 
inlet  by  5  cm.  (2  in.),  thus  making  the  oblique  diameters  of  the 
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pelvic  inlet  the  longest  ;ind  insurinj;  ordinarily  an  oblique  position 
of  the  presenting;  part,  but  these  muscles  arc  subject  to  compres- 
sion and  to  some  displacement  under  pressure  in  labor,  and,  if 
the  pressure  is  great,  the  transverse  diameter  again  becomes 
the  longest ;  hence  the  transvL-rse  position  of  the  head  in  ob- 
structed labors.  The  coccygeus,  the  levator  ani,  the  retractor  ani, 
the  sphincter  ani,  the  constrictor  vagin:e,  and  the  transvcrsus 
perinei  are  the  muscles  of  the  pelvic  floor  giving  the  direction  to 


Y/i 


Fig.  8. — The  pelvis  wiili  its  soft  parts  (liladder,  rectum,  uterus  and  its  appendages, 
having  Iwcn  rcmoveil)  (from  a  nioilel  in  the  University  of  Pennsylvania). 


the  lower  part  of  the  parturient  tract  in  labor  and  directing  the 
presenting  part  forward,  outward,  and  upward  under  the  pubic 
arch.  The  levator  ani  is  by  far  the  most  important  muscle  in  the 
pelvic  floor.  It  is  a  strong,  horseslioe-shapeil  band  of  muscle, 
consi.sting  of  two  synmietrica!  halves  slung  back  from  the  anterior 
pelvic  wall  and  .surrounding  the  vagina  and  rectum.  It  is  the 
chief  factor  in  pushing  the  presenting  part  forward  away  from  the 
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perineum  and  out  thrnugFi  the  vulvar  orifice.  It  is  thus  the  chief 
conservator  of  the  integrity  of  the  pelvic  floor  in  labor.  Its  injii  ry 
robs  the  rectum  and  [Kjstcrior  vaginal  wall  of  their  .strongest  sup- 
port, allowing  them  to  drop  downward,  outward,  and  forward  in 
the  rectocele,  with  which  the  gynecologist  has  to  deal  in  second- 
ary operations  upon  so-called  lacerations  of  the  perineum. 


V 


I^'g-  "> — ""^  peiviL  canal  encroacliffd  upon  by  the  soft  structures  (Veil). 


The  ligamentous  structures  1  >f  the  pelvis  of  greatest  interest  to 
the  obstetrician  are  the  obturator  membranes  and  the  sacrosciatic 
ligaments,  which  close  the  pelvic  walls,  help  to  impart  to  the 
canal  its  shape  and  direction,  and,  hy  their  situation  at  either  end 
of  the  oblique  diameters,  receive  upf>n  their  yielding  surfaces  the 
greatest  pressure  from  the  extremities  of  the  long  diameters  of 
the  fetal  head, — an  arrangement  much  more  favorable  for  the  child 


Fig.  lo.- 


-Female  pclvi>,  iti.i\nij}^  lliii  f'irrn  ami    ■ 
muscles  (Uickiiisun). 


ii^  >'l  tliL'  ievalores  tui 


to  the  obstetrician.  For  his  purpose  it  suffices  to  remember  that 
the  arrangement  of  the  pelvic  connective  tissue  may  be  compared, 
roughly  speaking,  to  a  six-pointed  star  centering  at  the  uterus, 
the  three  arms  on  each  side  being  disposed  as  follows  :     A  lateral 


Fig.  II. — Female  pelvis,  showing  the  levntores  ani  muscles  from  before  and  below 

(Dickinson). 


arm  running  out  from  the  uterus  between  the  layers  of  the  broad 
ligament  and  becoming  continuous  with  the  subperitoneal  connect- 
ive tissue  of  the  lateral  pelvic  wall ;  an  anterior  arm  skirting  the 
bladder ;  a  posterior  arm  skirting  the  rectum  and  continuing  in 
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Fig.  12. — Schematic  representation  of  the  superior  strait:  a.  Promontory; 
b,  symphysis;  I,  I,  iliopsoas  muscles;  2,  2,  rectus  abdominis;  dotted  line,  the 
pelric  inlet  (Veil). 


Fig.  13. — The  plane  of  pelvic  expansion  :  a.  Sacrum ;  b,  pubis ;  c,  lateral 
pelvic  wall;  I,  i,  pyriformis;  2,  2,  obturator  intemus;  m,  m,  obturator  membrane; 
I,  /,  sciatic  nerve. 


Fig.   14. — Plane  of  pelvic  contraction  :  n.  Tip  of  sacrum  ;  A,  6,  ascending  ramus  of 
pubis  ;  [,  r,  ischium  ;    1,1.  obturator  inleraus. 


Fig.  15. — Female   pelvis,  viewed  from  nlwvc,  wiih  UgamenCs  (one  third 
natural  size). 
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the  mesorectiim  to  the  posterior  pelvic  wall.  Rranchirifj  pro- 
cesses, in  addition,  follow  the  round  ligament  to  the  groin  and 
mons  veneris,  the  vessels  and  nerves  escaping  through  the  sacro- 
sciatic  notch  to  the  buttocks,  the  three  canals  of  the  pelvis — 
the  urethra,  vagina,  and  rectum — to  the  subcutaneous  connec- 
tive tissue  of  the  external  genitalia  and  perineum. 

The  Blood-vessels. — The  ovarian  arteries,  leaving  the  aorta, 
enter  the  pelvis  on  their  respective  sides  and,  passing  between  the 
laniinre  of  the  broad  ligament  a  short  distance  under  its  upper 
edge,  send  branches  to  the  ovaries  and  tubes  and  a  branch  to  the 
fundus,  while  the  main  trunk  turns  at  a  right  angle  downward 
alongside  the  uterus,  to  anastomose  with  the  uterine  arter\',  giv- 
ing off  on  its  way  numerous  branches  to  the  uterine  wall.  The 
uterine  artery  on  both  sides  pa.sses  downward  from  the  anterior 
trunk  of  the  internal  iliac  to  the  neck  of  the  uterus,  giving  off  a 
large  branch  to  the  lower  uterine  segment  and  cervix,  the  circu- 
lar artery  of  the  cervix,  and  numerous  smaller  branches  to  tiie 
uterine  wall  as  it  rises  to  meet  the  owirian  artery.  The  veins  of 
the  pelvic  organs  of  chief  interest  to  the  obstetrician  are  the  large 
trunks  between  the  layers  of  the  broad  ligament  alongside  the 
uterus  and  the  complicated  pampiniform  plexuses  in  the  neigh- 
borhood of'  the  ovaries. 

The  lymphatic  ducts  of  the  pelvic  organs  are  of  interest  mainly 
in  the  part  they  play  in  the  absoqition  of  the  involuting  uterus 
and  by  conveying  septic  micro-organisms  and  the  products  of 
their  activity  into  the  system.  The  lymph-spaces  of  the  uterus, 
lying  between  connective-tissue  bundles  and  clothed  with  endo- 
thelial cells,  empty  by  means  of  ducts  into  the  pelvic  system  of 
lymphatic  glands.  The  most  important  groups  of  the  pelvic 
lymphatic  glands  are  the  uterine,  obturator,  hy[iogastric,  lumbar, 
sacral,  and  inguinal.  It  is  interesting  to  note  that  the  lymphatic 
ducts  of  the  lower  fourth  of  the  vagina  terminate  in  the  inguinal 
glands.  The  enlargement,  inflammation,  and  suppuration  of  the 
inguinal  glands,  therefore,  indicate  infection  of  the  parturient  outlet. 

The  nerves  of  the  generative  organs  are  derived  from  the 
spinal  and  the  sympathetic  systems.  The  sexual  processes, 
however,  of  ovulation  and  of  menstruation  and  the  action  of  the 
uterine  muscle  in  labor  are  controlled  by  the  sympathetic  nerves, 
derived  mainly  from  the  hypogastric  and  ovarian  plexuses.  The 
clinical  observation  that  paralysis  of  the  spinal  nerves  supplying 
the  pelvic  organs  in  nowise  interferes  with  gestation  and  labor, 
and  the  experiments  on  bitches  of  resecting  the  lumbar  cord  and 
seeing  the  animals  exhibit  rut.  become  gravid,  and  bear  pups, 
show  what  a  subordinate  part  the  spinal  nerves  play  in  the  se.vual 
processes  of  the  female. 


|r\i<    tt.      ill*  lyilthtixllc  lUliUiil  Ihi'  iiiiiu-  Mini  ils  aiipeniJages  injected,  in  a  woman 
^'  wllt>  illml  .liiiitly  after  delivery. 


Fig.  24. — The  nerves  of  the  pelvis:  A,  AMominal  aorta;  /?,  lumbar  vert ebne 
Willi  inlCTverU-liral  discs;  (',  ihe  rifjht  p<irtion  of  the  ^ac^uIu  sawn  after  removal  of  os 
innominatum ;  £>,  ureter;  £,  pyriformis  miLscle  cut  at  its  exit  from  tilt:  pelvic  cavity; 
/^,  the  curve  cif  the  rectum,  correspniKlinjj  to  the  anterior  surface  cif  the  sacrum  ;  //, 
virginal  uterus  feebly  dcvetoi>e<l ;  A',  right  ovary  <lis[ilace(l  Miinewhnt  upward ;  i, 
bladder;  A/,  levatrrr  ani  muscle,  cut  in  part;  A',  ischiocaveriiosus  muscle;  O,  corpus 
cavernosum  clitoridis,  joininj;  on  the  other  side  the  clitoris,  covered  with  iierve-lila- 
ments ;  P,  symphysis  |>ubis  (the  whole  body  being  inchncet  forward,  it  has  become  hori- 
zontal); T,  limbriatcd  end  of  fallopian  tube  ;  I,  I,  Liimhar  nrnrts ,  passing  out  of  the 
inlervertcbrnl  foramina  to  form  the  lurnhtir plexus;  the  lower  luiubar  and  the  upj)er  sacral 
nerves  joining  to  form  the  uioal  /i/truj  in  front  of  the  pyrifonuis  muscle;  2,  sacral 
plexus  i  3,  glu/tal iifnif!  cut ;  the  piidic  ner-.'f  sjiringing  liy  several  roots  from  the  plexus 
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Hg.  25-'~~f^'*ic  nerves  of  a  puerpera  (our  days  postpartum. 


forrned  by  the  lower  sacral  nerves;  5,  fine  twins  piissing  from  the  pudic  nerve  to  (he 
isihiocavemosus  muscle;  tht  main  truiilv  go<-s  under  ihc  ^.Tniphysis,  aiuj  ends  as  ilie 
donal  turtle  of  tht  clitoris  (21);  6,  6,  brandies  of  ((immuiiicatiori  which  carry  sympathe- 
tic twigsto  the  spinal  nerves  and  spinal  twigs  to  the  hypogastric  plexus  of  the  sympathe- 
tic; 7,  principal  trunk  of  the  symfaf/irtii  in  front  of  the  lumbar  vertebra: ;  S,  continuation 
of  the  sympathetic  in  front  of  the  sacrum;  9,  i>,  aortic  plexus :  lo,  hemorrhoidal  plexus, 
following  the  arteries  of  the  same  name  ;  II,  inferior  hyfogaslric  flextis,  or  tliohypo- 
fiutrit  plexus,  which  receives  many  spinal  and  sympathetic  branches;  12,  inferior 
hypo^iutric  ftlexus,  communicating  with  I3,  interior  sactal plexus,  made  up  of  spinal 
and  iympathctic  branches ;  14,  from  the  many  ganglia  placed  in  this  plexus  it  has  a 
network  appearance  ;  15,  inferior  rectal  twij^s,  which  pass  down  even  to  the  sphincter, 
where  they  form  a  network  covered  by  the  levator  ani  ;  16,  vas^mil plexus;  17,  thai 
part  of  the  inferior  hypogastric  plexus  in  the  shape  of  a  tine  network  at  the  upper  end 
of  the  vagina  gives  branches  lo  the  bladder,  the  Fallopian  tube,  and  the  clitoris  ;  18, 
nerve  Iwigs  which  run  on  the  side  wall  nf  the  uterus,  giving  branches  to  it,  upward 
to  the  Fallopian  tube  and  ovary,  where  they  join  the  nerves  following  the  ovarian 

iwlcry,  which  correspond  lo  the  spermatic  plexus  in  ni;in ;  19,  vesical  nerves ;  20, 
Ml'-rine  plexus;  31,  dorsal  nerfe  I'f  clitoiis,  which  joins  with  the  cavernous  plexus 

*  af  the  rlitarit  from  the  sympathetic  to  the  glans  clitoridis  (Rydygier). 


Fig.  26. — Nerves  of  the  pelvic  organs  of  the  female:  I,  Nerves  to  fundus  of 
uterus;  2,  right  Fallopian  tube;  3,  righl  round  lijjnmenl;  4,  nerves  to  Kallnpian 
lube ;  5,  communication  between  ovarian  and  uterine  nerves ;  6,  ovarian  plexus 
of  veins;  7,  ovarian  vein;  S,  nerve  passing  to  join  ovarian  plexus;  9,  fimbri- 
ated extremity  of  Fallopian  tube  ;  10,  rcfleclt-d  peritoneum  ;  II,  ulerine  ncr\'cs  ;  12, 
su|>erior  hyixjgitstrie  plexus;  13,  branches  from  hj']>ogas(ric  plexus  to  uterus;  14, 
inferior  liyiKigaslrir  plexus;  15,  vesical  nerves;  16.  communicaling  branches  to  vesical 
plexus;  17,  cervical  ganglion  ;  18,  branches  of  hypogastric  plexus  lo  cervical  ganglion  ; 
19,  first  sacral  nerve  ;  20,  branches  passing  to  bladder ;  21,  branches  passing  between 
bladder  and  rectum  ;  22,  communicating  branches  from  second  sacral  to  cervical 
ganglion ;  23,  branch  from  third  sacral  nerve  in  cervical  ganglion ;  24,  second  sacral 
nerve;  25,  branches  from  thirtl  sacral  ntrve  to  vagina  and  liladder;  26,  branches 
passing  from  fourth  sacral  to  cervical  ganglion  (FraiikenhSusen). 
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THE  FEMALE  SEXUAL  ORGANS. 

The  development  of  the  sexual  organs  may  be  briefly  de- 
scribed as  follows : 

The  development  of  the  genito-urinary  organs  up  to  a  certain 
point  is  common  in  both  sexes.  In  late  stages  the  duct  of  Wolff 
almost  disappears  in  the  female,  while  in  the  male  it  constitutes  the 
vas  deferens  ;  the  Miillerian  ducts,  on  the  contrary,  atrophy  in  the 
male,  but  form  Fallopian  tubes,  uterus,  and  vagina  in  the  female. 

The  accompanying  illustrations  (Figs.  27,  28,  29,  and  30) 
may  aid  the  student  to  understand  the  subdivision  of  the  primary 
cloacal  chamber.  As  they  refer  to  the  female  embryo,  the 
Wolffian  ducts  are  omitted. 


Fig.  27. 


Fig.  28. 


Fig.  29. 


Fig.  30. 


Fig.  27. — <l.  Cloaca  which  has  opened  into  primitive  hind-gut,  and  commu- 
nicates with  the  rectum  and  allantois ;  the  |x>sterlor  portion,  all,  o(  the  latter  has 
commenced  to  dilate  to  form  the  urinary  bladder;  m,  duct  of  MQUer;  r,  rectum. 

Fig.  28. — The  cloaca  has  divided  into  a  ventral  portion,  «/,  the  urogenital 
sinus,  which  communicates  ventrally  with  the  urethra,  //,  and  the  bladder,  i,  and 
more  dorsally  with  f,  the  vagina,  formed  by  fusion  of  the  ducts  of  MiiUer;  r,  rectum. 

Fig.  29. — The  perineum  or  tissues  separating  the  rectum  from  the  urogenital 
sinus  are  well  developed  ;  the  neck  of  the  bladder  has  become  constricted  to  form  the 
primitive  urethra,  and  is  separated  from  the  vaginal  passage,  though  both  open  into 
the  common  urogenital  sinus,  s,  and  the  clitoris,  f  (in  the  male  the  rudiment  of  the 
penis),  has  appeared;  r,  rectum. 

Fig.  30. — The  urogenital  sinus  of  the  female,  ,v,  remains  as  the  cleft  between  the 
sides  of  the  external  aperture  of  the  labia  minora  ;  it  communicates  in  front  with  the 
bladder,  t,  and  dorsally  with  the  vagina,  i-/  r,  rectum. 


The  essential  sexual  glands  develop  in  both  sexes  in  close 
association  with  the  ducts  of  Wolff  and  MiiUer,  and  in  the  neigh- 
borhood of  the  mesonephros.  The  cells  lining  the  abdominal 
region  of  the  primitive  celom  early  become  differentiated  as  its 
lining  epithelium ;  in  most  regions  they  quickly  become  flat 
scales,  but  over  the  bulging  of  the  intermediate  cell-mass  they 
enlarge  and  become  columnar  in  form.  These  enlarged  cells 
remain  for  some  time  over  all  of  the  projecting  surface  of  the 
intermediate  cell-mass,  and  even  extend  beyond  it  upon  the  outer 
side  of  the  developing  mesentery.  They  soon  become  flattened 
over  most  of  the  mass,  but  remain  columnar  and  multiply  for 
some  time  on  its  inner  and  outer  sides.     On  the  latter  they  give 
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origin  to  the  Miillcrian  duct  and  some  sej^'iuerUal  tubes  and  soon 
cease  to  be  distinct  ;  an  the  former  they  constitute  the  primi- 
tive germinal  cpitliciium.  ■  The  niesoblast  lying  beneath  this 
epithelium  gives  rise  to  the  blood-vessels  and  connccti\e  tissue 
(stroma)  of  the  ovary  or  testis,  as  the  case  may  be.  At  this 
stage  it  is  difficult  or  impossible  to  detect  the  sex  of  the  em- 
bryo from  the  structure  of  the  sexual  glands. 

In  the  female  some  cells  of  the  germinal  epithelium  enlarge  to 
form  the  primitive  ova.  Surrounded  by  other  cells  from  the  germi- 
nal epithelium,  they  grow  into  the  ovarian  stroma  as  the  egg-tubes 
or  cords  and  give  rise  to  the  primitive  Graafian  follicles. 
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Fig.  31. — Diagrams  to  illiisliate  the  dcvelopmenl  of  the  inlenial  Renilal  organs 
in  lK)th  sexes.  I,  llcriiiupliriHiilt;  or  uiulinereiilialifl  cimdilion :  </,  I  Jvary  or  testis, 
l}iii(j  ujKin  the  tubules  of  the  Wolftiaii  Ixdy  ;  iV,  Wolffian  duel  ;  .1/,  duct  of  Miiller; 
S,  urogenital  sinus.  2,  Mndiliiralions  iu  the  female  :  7',  l*rin)ilive  MUUerian  duct, 
formiiiK  the  Fallopian  lulie  and  dcvelnpiiiij;  liniliri.e,  /•,  aruiuid  its  [jeritoneal  opening; 
h\  ovarian  hydatid  ;  f ',  uterus  formed  i)y  fusion  of  Ihe  posterior  ends  of  the  duels  of 
Miiller;  .V,  urogenital  sinus;  (>  (answering  to  D  in  I),  ovary;  P,  [mrovariutn,  or 
remnant  of  Wollfian  Ijody  and  duct.  3,  ModidcBlions  in  the  male  :  //,  Testis 
(corresponding  to  D  in  I)  ;  E,  epididymis ;  h,  hydatid  of  Morgagni  ;  a,  vas  aberrans  ; 
V,  vas  deferens,  or  Wolffian  duet;  «,  utcnis  masculinus,  the  remnant  of  the  lower 
ends  of  the  fused  ducts  of  MUller ;  S,  urogenital  sinus  (from  Landois  and  Stirling). 


The  testicle  is  distinguishable  from  the  fetal  ovar>'  about  the 
eighth  week.  The  cells  which  in  the  female  form  ova,  in  the 
male  subdivide  and  give  origin  to  the  spermatozoa,  while  the 
cells  which  correspond  to  the  lining  cells  of  the  female  egg-tubes 
develop  the  lining  cells  of  the  seminiferous  tubules.  These 
canais  may  be  detected  in  the  human  embryo  of  ten  weeks  ;  they 
branch,  and  during  the  third  month  are  collected  into  groups, 
indicating  the  lobular  subdivision  of  the  adult  testis. 

The  genital  cord  is  a  cylindrical  mass  in  which,  in  both  sexes, 
the  ducts  of  Miiller  and  Wolff"  become  imbedded  near  the  uro- 
genital sinus.     The  four  ducts  (two  from  each  side)  are  at  first 
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separate.  The  Mullerian' ducts  coalesce  at  their  lower  ends  and 
in  the  female  enlarge  to  form  the  vagina  and  the  posterior  por- 
tion of  the  uterus  ;  in  the  male  the  lower  fused  portions  of  Mui- 
lerian  ducts  remain  as  the  prostatic  vesicle,  or  uterus  masculinus. 


Fig.  32. — Diagrammatic  outline  of  the  Woliiian  bodies  and  their  relation  to 
the  dacts  of  Milller  and  the  reproductive  glands :  ot.  Seat  of  origin  of  ovary  or  testes ; 
to,  Wolffian  body ;  w.  Wolffian  duct ;  m,  m,  duct  of  Milller ;  gc,  genital  cord  ; 
ug,  urogenital  sinus ;  i,  rectum ;  cl,  cloaca  (from  Allen  Thompson). 


Vrafhiu. 


Fimbria, 


'Oridutt. 


major.  minor. 

^■g-  33- — Diagram  illustrating  changes  taking  place  in  development  of  female 
generative  organs  (modified  from  Allen  Thompson). 

In  the  female  the  anterior  portions  of  the  ducts  of  Miiller 
form  the  upper  part  of  the  body  of  the  womb  and  the  Fallopian 
tubes.  In  the  female  the  Wolffian  ducts  almost  entirely  disap- 
pear, but  traces  of  them  may  be  found  as  the  canals  of  Gartner. 
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Pathological  development  and  distention  of  these  ducts  some- 
times give  rise  to  vaginal  cysts,  which  may  obstruct  labor. 

Meanwliile  most  of  the  Wolffian  body  (mesoiiephros)  disa])- 
pears  on  each  side,  but  remnants  of  it  may  be  found  in  adults. 
In  the  female  they  constitute  the  parovarium  (epoophoron,  or 
body  of  Rosenmuller). 

The  Development  of  the  External  Genitals. — The  forma- 
tion of  the  cloaca  is  conim>in  to  both  sexes,  as  is  also  its  separa- 
tion into  an  anal  and  a  urogejiitai  portion.  The  urogenital  sinus 
is  at  first  narrow  and  deep,  but  soon  becomes  shallow,  and 
meanwhile  the  perineal  tissues  separate  it  more  and  more  from 
the  anus.  Before  the  subdivision  of  the  cloaca  a  genital  emi- 
nence appears  at  its  ventral  or  anterior  end  about  the  sixth 
week.      On  each  side  of  the  cloacal  slit  outgrowtlis  of  skin  and 


Fig.  34. — Til  illuslintc  tlic  rlevclopmeut  of  the  humati  external  genit.ils:  I.  h, 
Grnilul  einineiiLe ;  r,  cloacnl  aprrture;  s,  tail  iir  coccyx  of  cmliryo.  2.  4,  Grnital 
eminence  ;  r,  cloacal  opening;  7«,  comiiicnceitirnt  <>f  labia  nmjina  or  scrotum,  accord- 
ingtosex;  j,  eml)i7oniclaiI.  3.  Next  slaye,  praclicalJy  ppminiicrt  in  the  female  ;  .-, 
Genital  eminence  (clitoris);  /,  nympha; ;  /,  I.Tbi.i  majnra;  11,  anus.  4.  I^ler  or 
male  conJilion:  /',  Penis;  A",  edges  of  emlirynnic  folds  enfolding  to  inclose  the 
prnial  urethra;  S,  scrotum;  n,  anus.  5  and  0  illustrate  the  descent  of  the  tesuclc 
l^from  Landois  and  Stirling). 


subcutaneous  ti.ssue  (Fig.  34,  i)  become  prominent.  At  the  eighth 
or  ninth  week  there  is  a  groove  in  the  under  (posterior)  side  of 
the  genital  eminence,  with  well-marked  side-walls  leading  back 
to  open  into  the  cloaca.  The  development  of  the  perineum 
divides  this  groove  (during  the  third  month)  transversely  into  a 
smaller  anal  opc-ning  and  a  larger  urogenital.  This  condition 
is  but  slightly  mollified  in  tlie  female.  The  genital  eminence 
in  that  sex  remains  small  and  constitutes  the  clitori.s.  The  side 
walls  remain  separate  and  form  the  labia  minora,  while  the  cuta- 
neous folds  enlarge  and  become  the  labia  majora  (Fig.  34,  3). 
The  urogenital  sinus  is,  therefore,  permanent  in  woman,  and  forms 
the  vestibule,  which  has  in  front  of  it  the  clitoris,  and,  opening 
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into  it,  the  urethra  and  vagina.      The  skinfolds  remain  separate  in 
the  female  to  furm  the  labia  majora.  ^ 

The  genital  organs  and  structures  of  woman  are  divided  into 
the  external  and  the  internal  genitalia.  The  former,  described 
often  as  the  genitalia,  pudendum,  or  vulva,  comprise  the  mons 
veneris,  the  labia   majora,  the  labia  minora,  the  vestibule,  with 
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the  urethral  orifice,  and  the  clitoris  ;  the  latter,  the  hymen,  the 
vagina,  the  uterus,  the  Fallopian  tubes,  and  the  ovaries. 

The  Mons  Veneris  and  the  Labia  Majura. —  The  mons  veneris 
is  a  flat  protuberance  over  the  sjmphysis  jiubis,  consisting  of 
fat  and  connective  tissue  covered  with  a  tough  skin  clothed  with 
coarse  hair.     In  females  the   upper  border  of  the  hairy  region 

'The  (lescriplion  of  the  development  of  the  sexual  orjjans  is  taken,  with  raodifi- 
calions,  from  Newell  Martin's  article  in  '■  The  American  System  of  Obstetrics," 
edited  by  the  author. 
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is  a  horizontal  line  ;  in  males  the  hair  rises  in  a  triangular 
shape  to  a  point  upon  the  median  line  of  the  abdominal  wall. 
The  labia  niajora  are  folds  of  skin  containing  fat,  connective 
tissue,  and  involuntarj'  muscle-fibers,  continuous  with  the  mons 
veneris  and  uniting  below  an  inch  in  front  of  the  anus.  They 
surround  the  urogenital  fissure.  Their  points  of  junction  above 
and  below  arc  called  the  anterior  and  posterior  commissures. 
Just  within  the  latter  there  is  a  crescentic  transverse  fold  of  skin, 
called  the  fourchet.  The  region  between  the  fourchet  and  the 
posterior  commissure  is  the  fossa  navicularis. 

The  Labia  Minora,  or  Nymphie. — Just  below  the  anterior  com- 
missure of  the  labia  majora  the  nympha;  begin  on  each  side  as  two 
leaflets  of  delicate  skin  ;  one,  the  upper,  with  its  fellow  of  the  other 


Fig.  36, — Hypcrtrupkied  njmphjL'  ^autUui's  case). 


side,  constituting  the  prepuce  of  the  clitoris ;  the  lower  leaflet, 
with  its  other  half,  forming  the  frenum  of  the  prepuce.  Uniting 
below  and  to  the  outer  side  of  the  clitoris,  the  nympha;  run 
downward  to  merge  into  the  labia  majora  at  about  their  middle  or 
lower  third.  The  labia  minora  are  often  asymmetrica!.  They  lie 
apposed  to  each  other  in  the  middle  line,  completely  covered 
by  the  labia  majora.  They  vary  much  in  size.  In  Hottentots 
they  are  uniformly  enormous,  projecting  far  beyond  the  labia 
majora.  As  an  exception  this  condition  is  sometimes  seen  in 
the  Caucasian  race.  The  skin  of  the  nymphiE  is  in  a  transition 
stage  between  mucous  membrane  and  skin.  It  merges  on  its 
outer  side  into  the  delicate  skin  of  the  inner  surliice  of  the  labia 
majora,  and  on  its  inner  side  into  the  mucous  membrane  of  the 
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vestibule.     The  venous  spaces  and  the  unstriped  muscular  fibers 
in  the  nymphae  resemble  the  structure  of  erectile  tissue. 

The  vestibule  is  the  space  between  the  clitoris,  nymphae,  and 
vaginal  entrance.  It  is  pierced  in  its  mid-line  by  the  urethral 
orifice, — ^the  external  meatus.  The  bulbs  of  tlu  vestibule  are  two 
masses  of  venous  plexuses  about  an  inch  long,  lying  along  the 
sides  of  the  vestibule  below  the  clitoris  and  within  the  nymphae. 
They  are  the  homologues  of  the  corpora  spongiosa  in  the  male. 
In  sexual  excitement,  by  muscular  compression  of  their  efferent 
vessels,  they  become  turgid  and  erect. 

The  clitoris  has  the  structure  and  anatomical  features  of  the 
penis,  but  in  miniature,  and  modified  by  the  cleft  below,  the 
absence  of  the  urethra,  and  the  separation  of  the  spongy  bodies 
into  the  bulbs  of  the  vestibule.  The  cavernous  bodies  of  the 
clitoris  are  erectile.  The  glans  of  the  clitoris  is  surrounded  at 
its  base  by  sebaceous  follicles  secreting  a  smegma,  which  may  be 
confined  by  preputial  adhesions,  and  is  likely  to  cause  irritation 
by  its  decomposition. 

Bartholin's  glands,  or  the  vulvovaginal  glands,  are  muco- 
serous,  racemose  glands  about  a  third  of  an  inch  in  diameter, 
lying  under  the  mucous  membrane  of  the  lateral  vaginal  walls 
and  emptying  by  long,  slender  ducts  below  the  vestibule  and  to 
either  side  of  the  vaginal  entrance. 

The  Hymen. — The  crescentic  septum,  occluding  usually  the 
posterior  portion  of  the  vaginal  entrance,  with  the  concavity  of 
its  opening  directed  upward,  but  presenting  often  an  annular, 
cribriform,  cordiform,  crenelated,  or  cleft  appearance,  is  a  fold  of 
mucous  membrane  reinforced  by  fibrous  tissue,  usually  ruptured 
with  ease,  but  occasionally  so  firm  and  uneiastic  that  it  even 
resists  the  impact  of  the  descending  head  in  labor.  The  hymen 
is  usually  torn  at  the  first  coitus,  sometimes  by  gynecological 
e.xaminations,  or  by  masturbation.  It  is  partially  destroyed  in 
labor,  the  remnants  persisting  as  isolated  protuberances  around 
the  vaginal  orifice, — the  caruncuUx-  myrtiformes. 

The  Vagina. — The  vagina  is  a  mu.sculomcmbranous  canal 
extending  from  the  hymen  to  the  base  of  the  vaginal  portion  of 
the  cervi.x  uteri.  The  posterior  wall  of  the  canal  is  about  9  cm. 
(3.5  in.)  long,  the  anteuior  6.5  cm.  (2.5  in.).  The  axis  of  the 
canal  is  slightly  sigmoid  in  shape,  but  corresponds  quite  closely 
to  the  axis  of  the  pelvic  canal.  The  upper  portion  of  the  canal 
is  expanded  into  the  vaginal  vault,  the  recesses  being  particu- 
larly well  marked  anteriorly  and  posteriorly,  constituting  the 
anterior  and  posterior  fornices.  The  vagina,  therefore,  is  flask- 
shaped.  The  vaginal  walls  are  composed  of  three  structures, — 
the  mucous  membrane,  the    muscular  coat    in  two  layers  (the 
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inner  circular  and  the  outer  longitudinal),  and  a  fibrous  sheath. 
The  anterior  and  posterior  w;dls  should  be  in  contact,  while 
the  lateral  walls  are  thnuvn  into  folds  which  give  a  transverse 
section  of  the  vagina  the  shape  of  the  letter  H.  The  mucous 
membrane  is  covered  with  squamous  epithelium,  and  with 
numerous  papilhe,  but  has  no  glands  except  a  few  tubular 
structures  in  the  upper  part  of  the  canal.  The  mucous  mem- 
brane is  thrown  into  numerous  transverse  folds  or  ruga;,  most 
marked  upon  the  anterior  wall  and  in  nulliparous  women. 
There  is  an  anterior  and  a  posterior  cortl-like  process  in  the 
median  line,  the  anterior  and  posterior  columns  of  the  vagina, 
indicating  the  lines  of  junction  of  the  ducts  of  Miiller. 

The  Uterus. — The  uterus  is  a  hollow,  muscular  organ,  in  the 
adult  virgin  measuring  7.5  cm.  (3  in.)  in  length,  4  cm.  (1.6  in.)  in 
breadth,  and  2.5  cm.  (l  in.)  in  its  anteroposterior  diameter,  In 
shape  the  uterus  is  a  flattened,  jnriform  body,  the  anterior  wall  be- 
ing almost  perfectly  flat,  the  posterior  more  convex,  it  is  divided 
into  the  body,  the  i.sthmus,  and  the  neck,  or  cervix.  The  first 
occupies  about  three-fifths  of  its  length,  the  last,  two-fifths.  In 
structure  the  uterus  consists  of  a  muscular  wall  with  a  mucous 
lining  and  a  peritoneal  covering.  The  muscle  is  unstrintutl  and 
is  arranged,  roughly  speaking,  in  three  layers, — an  external,  a 
middle,  and  an  internal.  The  middle  layer  con.stitutes  the  bulk 
of  the  wall  ;  its  fibers  are  arranged  in  a  somewhat  spiral  form, 
though  no  \cx\  definite  arrangement  is  to  be  distinguished.  The 
fibers  of  the  inner  and  outer  layers  are  arranged  in  longitudinal 
and  circular  bands.  The  mucous  membrane  of  the  body  of  the 
uterus  is  composed  of  columnar,  ciliated,  epithelial  cells,  resting 
upon  a  delicate  basemc-nt  membrane.  The  cilia  of  the  uterine 
epithelium  lash  in  the  same  direction  as  those  of  the  tubes, 
namely,  from  within  outward,  or  from  above  downward.  1  As 
there  is  no  submucous  tissue,  the  muco.sa  of  the  uterus  rests  di- 
rectly upon  the  muscle.  The  uterine  mucous  membrane  is 
richly  supplied  with  tubular  glands,  divided  in  their  lower  ends 
usually  into  two  branches  or  forks.  In  the  cer\i.x  the  mucous 
membrane  is  thrown  into  longitudinal  folds  with  lateral  branches, 
— the  arbor  vita:  of  the  uterus.  The  epithelial  cells  in  the  upper 
two-thirds  of  the  cervical  canal  are  columnar,  ciliated,  in  the 
lower  third  stratified,  squamous  cells.  In  aikiition  to  the  tubu- 
lar glands  of  the  uterine  body  the  cer\'ical  mucous  membrane 
contains  wide  mucous  crypts,  the  orifices  of  which  easily  become 
obstructed,  so  that  they  are  converted  into  retention  cy.sts,  which 
commonly  .stud  the  cervi.x  in  cases  of  old  inflammation  or  in- 
jury,— the  glands  or  follicles  of  Naboth. 

'  This  has  lonR  l>eert  a  ilispiiiitil  pdint.  See  Mamll,  "  IVbcr  die  Rithlung  der 
riimn!erbfwpgiirij»  im  menscliliclien   Llcrus,"     "  Centralbl.  f.  Gyn.,"  No.  Ij,  1898, 
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The  uterine  cavity  is  normally  fusiform,  widened  in  its  upper 
{jart  into  a  triangular  space,  most  contractctl  below  at  the  level 
of  the  internal  os  uteri.  It  has  three  <>[)cnings,  the  interna! 
OS  communicating  with  the  cervical  canal  and  the  two  uterine 
orifices  of  the  Fallopian  tubes.  The  cervical  canal  in  the  nul- 
Jiparous  woman  is  a  slender  ovoid  in  shajje,  contracted  at  its 
upper  and  lower  boundaries. — the  internal  and  tiie  external  os 
uteri.  In  a  woman  who  has  borne  children  the  cerx'ical  canal  is 
often  funnel-shaped,  the  external  os,  or  the  cavity  just  above  it, 
being  the  most  expanded  portion. 

The  cervi.x  itself  is  divided  into  two  portions,  the  vaginal  and 
the  supravaginal.     The  former  projects  into  the  vaginal  vault ; 


\^^m^y. 


Fig.  37. — Section  of  human  utenis,  including  mucosa  (</)  and  adjacent  muscular 
tissue  lA) ;  c,  epithelium  of  free  surface  and  tubular  uterine  glands  \d)  ;  /,  dec|><:st 
Layer  of  mucosa,  containing  fundi  of  glands ;  h,  strands  of  non-striped  muscle  pene- 
trating within  the  muowa  (Piersol). 


the  latter  is  attached  to  the  vaginal  walls  and  extends  a  .short 
distance  above  their  attachments.  The  anatomist  commonly 
sfK-aks  of  the  supravaginal  portion  as  being  entirely  above  the 
vaginal  attachments  and  extending  to  the  i.sthmus.  This  view, 
however,  is  erroneous,  as  it  assumes  that  the  lower  uterine  seg- 
ment is  a  part  of  the  cer\'ix. 

It  is  usual  to  describe  an  anterior,  shorter  lip  of  the  cervix  and 
a  longer  posterior  one.  This  description  is  more  accurate  in  the 
parous  woman  with  a  bilateral  tear  of  the  cer%'ix.  As  may  be 
seen  in  figure  38,  the  supravaginal  portion  of  the  cer\'ix  is  longer 
anteriorly  than  posteriorly.     The  normal  position  of  the  uterus 


Fig.  38. — ■Diagram  illuslruting  the  relations  of  the  uterus  to  the  vagina,  bladder, 
and  peritoneum  (DicLinson). 


Fig.  39. — Uterus  dirfelphys  :  a.  Right  segmrnl ;  &,  left  segment ;  r,  //,  right  ovary 
ami  round  ligiiment :  /'  <-,  left  ovar)'  and  round  ligament ;  ,s;,  j,  left  cervix  and  va- 
gina ;  i,  vaginal  septum;  A,  /,  right  cer\'iit  and  vagina. 


toneum.     It  is  so  freely  mobile  that  it  rises  and  falls  with  every 
breath  the  woman  draws. 

The  uterus  is  formed  by  the  junction  and  fusion  of  the  two 
ducts  of  Miiller.      An   arrest   of  devclupnicnt  in  embryonal   life 
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results  in  a  partial  junction  or  a  complete  failure  to  unite  on  the 
part  of  the  Miillerian  ducts.  The  consequent  deformities  of  the 
uterus  may  occasion  abnormalities  in  pregnancy  or  complications 
in  labor  and  after-delivery.  If  there  is  complete  disjunction  of  the 
two  ducts,  the  deformity  is  known  as  uterus  didelphys  (Fig.  39). 
If  there  is  an  outward  junction  but  a  complete  disassociation  of  the 
two  tubes  except  for  their  superficial  union  externally,  the  condi- 
tion is  called  uterus  bicomis  duplex  (Fig.  40).  If  there  is  a  junction 


Fig.  40. — Uterus  bicomis  duplex  :  a,  a.  Double  entrance  to  vagina;  b,  meatus 
urinarius ;  e,  clitoris ;  d,  urethra ;  e,  e,  double  vagina ;  /,  /,  external  orifices  of  uterus ; 
g,  g,  double  cervix  ;  h,  h,  bodies  and  horns  of  uterus ;  /',  «,  ovaries  ;  k,  i,  tubes ; 
/,  /,  round  ligaments ;  m,  m,  broad  ligaments. 


at  the  cervix  but  separation  of  the  ducts  above,  there  is  a  uterus 
bicomis  unicoUis  (Fig.  41).  There  may  be  complete  junction  of 
the  two  Miillerian  ducts,  but  the  fusion  of  the  two  canals  is  incom- 
plete ;  a  uterus  subseptus  or  semipartitus  is  the  result.  Finally, 
one  may  see  in  the  form  of  the  uterus  an  indication  of  its  double 
origin  :  there  may  be  a  uterus  cordiformis  (Fig.  42)  or  a  uterus 
incudiformis  (Fig.  43).     Occasionally  one  duct  of  Miiller  de- 

4 


Fig.  42. — Utenis  cordiformis:  a,  hulcuied  fundus ;  />,  I;  tulics;  c,  r,  round  liga- 
ments ;  1/,  central  longitudinal  ridge  on  posterior  wall  iif  uterine  cavity ;  e,  e.  lateral 
ridges  of  sanie  ;  f,  internal  os  ;  g,  g,  cer\ix, 

fined  to  the  vagina  (double  vagina)  or  it  may  affect  the  cervix 

without  involving  the  rest  of  the  uterus, — uterus  biforis  (F'ig.  44). 

The  oviducts,  or  Fallopian  tubes,    are    tubular    structures 

about  10  or  12  an.  {3.93  or  4.5  in.)  long,  running  from  tlie  cornua 
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Fig.  43. — Uterus  incudifonnis. 


Fig.  44. — Schematic  drawing  of  double  vagina  and  single  uterus :  A,  X^ft  vagina;  B, 
right  vagina ;  C,  cervical  septum. 


Fig.  45. — Uterus  unicornis :  LH,  Left  horn ;  L  T,  left  tube  ;  Lo,  left  ovary ;  L  Lr, 
left  round  ligament;  Jil/,  right  horn  ;  XT,  right  tube;  Ro,  right  ovary;  R  Lr,  right 
round  ligament. 
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of  the  uterus  at  the  upper  cdjje  and  between  the  layers  of 
i  the  broad  ligament  outward,  upward,  and  at  their  outer  extremi- 
Ities  downward  and  backward  to  the  free  surface  of  the  ovary. 
The  canal  of  the  tube  begins  in  the  uterine  wall  as  a  fine 
opening  (ostium  internum)  ;  it  expands  to  about  2  mm.  (0.079  '"•) 
in  diameter,  becomes  wider  as  it  runs  outward,  again  contracts 
where  it  passes  the  ovary,  widens  again  to  a  distinct  opening 
4  mm.  (o.  157  in.)  in  diameter  (o.stium  abdominale)  into  the  ap)ex 
of  the  pavilion,  or  infundibulum,  a  funnel-shaped  expansion  at  its 
outer  extremity  surrounded  by  fringed  processes, — the  fimbria;. ' 


F^.  49. — TransTerse  section  of  Fallopiisn  tube,  showing  the  complicaled  arrangement 
of  the  longitudinal  plications  which  are  here  cut  across  (Ahlfeld). 

The  fimbriated  extremity  is  connected  with  the  ovary  by  the 
tubo-ovarian  ligament. 

The  tube  has  three  coats, — a  mucous,  muscular,  and  serous. 
The  mucous  membrane  of  the  tube  consists  of  a  single  layer  of 
columnar,  ciliated,  epithelial  cells,  the  cilia  lashing  toward  the 
uterine  cavit\'.  The  membrane  is  thrown  into  deep  longitudinal 
folds,  becoming  more  complex  as  the  fimbriated  extremity  is 
approached.  There  are  no  glands  in  the  mucous  membrane. 
The  muscular  coat  consists  of  circular  fibers  of  unstriped  muscle, 

'  OMer  anatomisis  divided  the  lube  into  the  isth[nu.s.  comprising  the  inner  third, 
the  ampulla,  the  outer  or  expanded  portion,  and  the  timbrix. 


Fig.  50. — Section  tbroogb  part  of  ovary  of  aduli  Silch  :  a,  Germinal  cpilhelium; 
t,  i,  ingrowilis  (egg-tabes)  from  tiic  genninat  epithelium,  seen  in  cross-section  ;  <•,  e, 
young  (iraafian  follicles  in  the  cortical  layer ;  </,  a  more  mature  folliclf,  containing 
two  ova  (this  is  rare) ;  f  andy,  ova  surroanded  by  cells  of  discus  proligerus  ;  g,  i, 
outer  and  inner  capsules  of  the  follicle;  r,  inembrana  granulosa;  /,  blood-vessels; 
m,  m,  parovarium  ;  f,  germinal  epithelium  commencing  to  grow  in  and  form  an  egg- 
tube;  s,  transition  from  peritoneal  10  germinal  epithelium  (from  Waldcyer). 


width,  and  1.5  cm.  {0.54  in.)  in  thicl<ness.  They  are  attaclied  to 
the  po.sterior  layer  of  tlie  broad  ligament  by  the  hilum.  The  ovary 
is  a  gland  secreting  eggs.  It  has,  therefore,  a  gland-structure, 
stroma,  parenchyma,  and  gland-spaces.  There  are,  however, 
certain  distinctive  peculiarities  about  this  gland.  Its  peritoneal 
covering  exhibits   a  modified   form    of  cells, — the  germinal  epi- 
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thelium.  The  gland-spaces  have  no  ducts,  but  excrete  their 
contents  by  a  rupture  of  their 
walls.  The  body  of  the  ovary  is 
divided  into  a  cortex  and  a  me- 
dulla. The  former  contains  the 
gland-spaces  called  Graafian 
follicles  (after  their  discoverer, 
Regnier  dc  Gra;if),  set  in  a 
stroma  of  spindle-shaped  con- 
nective-tissue cells.  The  lat- 
ter contain  blood-vessels, 
nerves,  a  few  muscle-fibers, 
and  irregular  groups  of  poly- 
hedral cells  (the  interstitial 
cells),  representing  atrophic 
remains  of  the  Wolffian  bodies. 
Ifcsides  its  connection  with 
the  posterior  layer  of  the 
broad  ligament  by  the  hilum, 
the  ovary  is  attached  to  the 
uterus  by  the  utero-ovarian 
ligament,  to  the  tube  by  the 
tubo-ovarian  ligament,  and  to 
the  pelvic  wall  by  the  sus- 
pensor)'  ligament  of  the  ovary 
(ovariopelvic,  infundibulopel- 
vic  ligament). 


Fig,  51. — Section  of  human  ovary,  in- 
cluding cortex  :  a,  GLTiniiial  epithelium  of 
free  surface  ;  b,  tunica  alhuglnca ;  <-,  peri- 
pheral &troniacontaining  immature  Graatian 
follicles,  d :  e,  well-advanced  follicle  from 
whose  wall  the  mrmbraiia  granulosa  has 
partially  separated ;  y",  cavity  of  liquor 
folliculi ;  g,  nvuni  surrounded  by  cellmau 
conitituling  discus  pruligerus  (Piersol). 


Fig.  52. — Section  of  well-developed    Grnarioii    follicle   from   human    embrjo ; 
inclosed  ovum  contains  two  nuclei  (vou  HertI ). 
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CHAPTER  II. 


Menstruation,  Ovulation,  Insemination,  and  Fertilization;  The 
Changes  in  the  Ovum  After  Fertilization. 

MENSTRUATION. 

Menstruation  is  thu  periodic  discliargc  of  a  sanguineous 
fluid  from  the  uterus  and  the  Fa]lo]jian  tuljcs  occurring  during  the 
time  of  a  woman's  sexual  activity,  from  puberty  until  the  meno- 
pause. From  the  earliest  ages  of  medical  Htcrature  many  theories 
have  been  advanced  to  account  for  menstruation.  The  oldest 
explanation  entertained  until  com]>aratively  recent  times  was 
founded  upon  woman's  supposed  uiicleanliness.  Menstruation 
was  thought  to  be  an  elTort  on  tile  part  of  nature  to  rid  the 
woman's  body  of  noxious  humors. '  Again,  it  was  explained  that 
woman  was  plethoric  and  that  nature  provided  a  periodic  vent 
for  the  superfluous  blond.  In  modern  times  Pfliiger  has  advanced 
the  theory  that  menstruation  occurs  in  consequence  of  a  conges- 
tion brought  about  as  follows  :  A  Graafian  follicle  by  its  growth 
finally  produces  .so  great  a  refle.x  irritation  as  to  determine  a  local 
congestion,  which  manifests  itself  in  a  bloody  di.scharge  from  the 
uterine  mucous  membrane.  Sigismuntl,  Luwcnhardt,  and  Rei- 
chert  propounded  tile  doctrine  that  menstruation  occurs  because 
the  ovum  discharged  prior  to  the  menstrual  period  is  not  impreg- 
nated ;  consequently,  failing  this  stimulus  to  further  growth  and 
development,  a  retrograde  change  with  bleeding  occurs  in  the 
uterine  mucous  membrane.  As  a  matter  of  fact,  the  cause  of 
menstruation  is  one  of  the  many  life -phenomena  at  present 
beyond  human  comprehension.  All  that  can  be  said  is  that  a 
nervous  influence  proceeds  periodically  from  the  .sympathetic 
ganglia  in  the  lower  abdomen  and  pelvis,  stimulating  and 
congesting  the  sexual  organs.  We  can  no  more  account  for 
this  nervous  action  than  we  can  explain  the  nervous  force 
which  continues  respiration  from  the  moment  of  birth  until 
death.  Certain  facts  from  comparative  physiology,  however, 
throw  a  glimmer  of  light  upon  the  subject.     For  instance,  it  is 

'  Many  pupulur  suijerslilioiis  are  toumied  upon  this  iiiea  ;  for  example,  thai  a 
drop  of  mensinjal  blood  wilhcrsa  tlowcr,  and  that  a  mciistrualiiig  woman  in  n  dairy 
turns  ihe  milk  sour.  The  mtHjem  physician  is  still  inHucniccl  by  llii.s  old  .super- 
stition, if  ihe  author  may  judge  from  gmve  discu.wions  he  h.is  heard  as  to  the  pro- 
priety of  allowing  a  menstruating  nur^:  to  be  present  during  the  performance  of  an 
abdominal  section. 
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asserted  that  if  sheep  fall  into  heat  and  are  not  gratified,  the  rut 
returns  in  a  month.  Menstruation  in  the  female  is  obviously 
what  rut  is  in  the  lower  animals,  and  the  bloody  discharges  from 
human  females  are  probably  the  result  of  their  erect  posture  and 
the  pelvic  congestion  which  is  a  consequence  of  it. 

The  mechanism  of  menstruation  is  better  understood  than  its 
causes.  It  is  a  diapedesis  of  blood  through  delicate,  new-formed 
capillaries  in  a  thickened  and  congested  endometrium,  the  provi- 
sion for  carrying  blood  to  the  membrane  being  better  than  that 
for  bearing  it  away  by  the  efferent  vessels.  Leopold  has  given 
the  following  description  of  the  uterine  mucous  membrane  dur- 
ing menstruation  : 

The  mucous  membrane  is  8  mm.  (0.315  in.)  thick,  swollen, 
dark  brownish  red,  soft  almost  to  liquefaction,  but  perfectly  intact 
and  separated  by  a  sharply  defined  boundary-line  from  the  paler 
muscular  tissue  of  the  uterus.  The  uterine  glands,  0.5  to  0.7c 
mm.  (0.0197  to  0.0296  in.)  wide,  are  considerably  lengthened 
and  can  be  seen  by  the  naked  eye.  In  the  superficial  portion  of 
the  mucous  membrane,  which  is  very  well  preserved  and  only  in 
certain  spots  lacks  its  epithelium  and  subjacent  cells,  may  be 
seen  an  immense  and  enormously  hypertrophied  capillary  net- 
work, the  vessels  of  which  have  irregular  outlines  and  lie  in  the 
uppermost  layer  of  the  mucous  membrane. 

From  this  observation  of  Leopold's,  and  from  other  studies 
of  mucous  membrane  removed  by  the  curet  during  menstrua- 
tion, it  appears  that  the  theory  of  hemorrhage  in  consequence 
of  degeneration  of  the  mucous  membrane  is  untenable. 

There  are  certain  clinical  phenomena  of  menstruation  which 
must  often  be  taken  into  account  by  the  obstetrician. 

Time  of  First  Occurrence  and  of  Cessation. — The  onset 
of  menstruation  is  influenced  by  race,  climate,  mode  of  life, 
heredity,  and  genital  sense.  In  temperate  climates  and  in  the 
home  of  the  Teutonic  and  Anglo-Saxon  races,  menstruation 
occurs  oftener  in  the  fifteenth  than  in  any  other  year.  In  these 
.same  races  transplanted  to  the  eastern  middle  sea-board  of  the 
United  States,  menstruation  appears  a  year  or  two  earlier. 

In  Hungary  the  three  races,  Slavonic,  Magyar,  and  Jew- 
ish, living  side  by  side  in  the  same  climate,  begin  to  menstru- 
ate, respectively,  at  sixteen,  fifteen,  and  thirteen  years  of  age. 
Hindu  girls  of  Calcutta  and  negresses  of  Jamaica,  living  in 
similar  climatic  conditions,  begin  to  menstruate  at  the  eleventh 
and  at  the  fifteenth  year.  Climate,  however,  does  influence  the 
onset  of  menstruation.  It  appears  at  eighteen  years  in  the  girls 
of  I^pland  and  at  ten  years  in  Egypt  and  Sierra  Leone. 

The  social  conditions  of  a  girl  determine,  to  a  certain  extent, 
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the  age  at  vvhicli  menstruation  begins.  If  she  lives  in  a  city, 
subjected,  perhaps,  to  indiscriminate  association  with  the  other 
sex  and  to  sexual  ten)ptatit>ns,  the  functifin  appears  earlier  than 
it  docs  in  the  country,  or  in  a  girl  carefully  brought  up  in  com- 
parative seclusion.  The  same  rule  applies  to  lower  animals.  If 
a  bull  is  admitted  to  the  pasture  of  a  herd  of  heifers,  heat 
appears  earlier  in  the  latter  than  it  would  if  they  were  segre- 
gated. 

It  is  a  matter  of  common  observation  that  peculiarities  of 
menstruation  run  in  certain  families.  Thus,  through  several  gen- 
erations of  females  menstruation  appears  late  and  ends  early,  or 
vice  versa.  By  genital  sen.se  is  meant  the  strength  of  sexual 
feeling.  In  women  of  strong  sexual  pa.s.sion  the  function  of 
menstruation  is  commonly  instituted  earlier  and  lasts  to  a  greater 
age  than  common.  Precocious  menstruation  is  not  uncommonly 
associated  witli  nymphomania. 

Menstrual  Molimina.^ — By  this  term  is  meant  the  local  and 
reflex  subjective  symptoms  of  men.struation.  There  is  a  feeling 
of  weight  and  heaviness  in  the  pelvic  organs,  due  to  their  con- 
gestion and  increase  of  size.  There  is  a  general  nervous  ex- 
citation, so  that  women  dispi>sed  to  hysteria  and  epilep.sy  e.xhibit 
outbreaks  at  this  and  perhaps  at  no  other  time.  The  breasts 
swell  and  may  secrete  milk.  The  thyroid  gland  is  enlarged  and 
the  tonsils  are  swollen,  so  that  singers  may  lose  their  voice. 
There  is  increased  vascular  tension,  increased  activity  of  the 
heart,  shown  by  sphygmograjjhic  tracings,  and  the  pulse  is 
accelerated.  The  temperature  is  elevated  by  0.5°  C.  The  skin 
is  more  vascular  and  shows  unusual  pigmentation,  especially  in 
the  dark  rings  under  the  eyes. 

The  Character  of  the  Flow. — The  discharge  consists,  in 
great  part,  of  blood.  It  is  alkaline  in  reaction.  It  contains, 
besides  blood,  mucous  secretion  from  the  glands  along  the 
genital  canal  and  epithelial  cells.  It  is  dark  in  color,  and  should 
not  clot.  It  has  a  peculiar  odor  from  the  secretions  of  the 
sebaceous  glands  at  the  vaginal  outlet,  excited,  as  are  all  the 
structures  of  the  genital  canal,  to  unusual  activity. 

The  duration  of  the  Flow. — Menstruation  rarely  lasts  less 
than  three  days ;  a  continuance  of  four,  five,  or  seven  days,  if 
the  natural  and  invariable  habit  of  the  individual,  may  indicate 
nothing  pathological.  In  the  first  two  or  three  days  the  greatest 
amount  of  blood  is  lo.st.  After  that  the  discharge  grows  less 
until  it  ceases.  A  Icukorrhea  or  mucous  di.scharge  for  a  day  or 
two  after  the  cessation  of  the  bloody  flow  is  common. 

The  Quantity  of  the  Flow. —  The  actual  quantity  of  dis- 
charge during   menstruation  has  been  estimated  at  four  to  six 
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ounces.  It  is  not  practicable  for  the  physician,  however,  accurately 
to  measure  the  amount  of  flow.  He  must  estimate  it  by  the 
number  of  napkins  worn  in  twenty -four  hours.  If  a  woman  is 
obliged  to  change  her  napkins  during  the  height  of  the  flow 
more  than  three  times  a  day,  the  quantity  of  the  flow  is  excessive. 

The  Cessation  ol  the  Flow. — ^The  menstrual  flow  ceases  usu- 
ally in  the  forty-fifth  year,  becoming  infrequent  and  more  scanty 
over  a  period  of  six,  nine,  or  twelve  months,  until  it  stops  alto- 
gether. There  are  many  exceptions,  however,  to  this  rule.  A 
woman  who  begins  to  menstruate  much  later  than  the  fifteenth 
year  will  often  have  the  menopause  before  forty.  Or,  if  she 
begins  to  menstruate  early,  she  will  often  continue  beyond  the 
forty-fifth  year. 

As  a  rule,  therefore,  it  may  be  stated  that  a  woman  menstru- 
ates from  about  the  fourteenth  to  the  forty-fifth  year  of  her  age. 
Precocious  menstruation,  however,  has  been  recorded  in  the 
infant  of  one  or  two  years  old,  and  has  continued  to  the  sixty- 
fifth  and  even  to  the  eightieth  year. 

OVULATION. 

By  ovulation  is  meant  the  discharge  of  a  mature  ovum  from 
its  Graafian  follicle.  The  study  of  the  process  involves  a  con- 
sideration of  the  development  of  the  Graafian  follicle  and  its 
rupture  ;  the  maturation  of  the  ovum  ;  the  transmigration  of  the 
ov.um  from  the  surface  of  the  ovary  to  the  uterine  cavity. 

The  Development  of  the  Graafian  Follicle  and  its  Rup- 
ture.— The  germinal  epithelium  on  the  surface  of  the  ovary 
sends  down  into  the  ovarian  stroma  columnar  prolongations 
called  egg-cords.  These  cords  become  constricted  at  intervals, 
so  that  they  are  converted  into  a  number  of  spherical  gland- 
spaces  unconnected  with  one  another  and  without  efferent  ducts. 
The  gland-space  is  surrounded  by  a  containing  membrane  (the 
theca  foUiculi)  divided  into  two  layers, — the  tunica  fibrosa  and 
the  tunica  propria.  The  interior  of  the  gland-space  is  lined  with 
a  layer  of  epithelial  cells, — the  membrana  granulosa.  One  of 
these  cells,  more  highly  specialized  than  the  rest  (the  ovum),  is 
surrounded  by  an  aggregation  of  the  cells  of  the  membrana 
granulosa, — ^the  proligerous  disc.  The  cavity  of  the  gland-spaces 
is  distended  with  fluid  (the  liquor  folliculi)  containing  paralbumin. 
As  the  Graafian  follicle  develops,  it  retires  deeper  into  the  interior 
of  the  ovum.  Finally,  however,  the  most  mature  follicle,  under 
the  influence  of  premenstrual  congestion,  rapidly  secretes  liquor 
folliculi,  swells  to  the  size  of  a  pea  or  a  cherry,  so  that  it  stands 
out  plainly  from  the  surface  of  the  ovary.     On  the  most  promi- 
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ncnt  portion  of  its  free  periphery  the  tunica  propria  fails  at  one 
spot  (the  stigma),  so  that  the  integrity  of  the  follicle  is  preserved 
only  by  the  tunica  fibrosa,  which  soon  gives  way  under  the 
pressure  imposed  upon  it  from  within,  and  the  follicle  ruptures. 
The  ovum  and  surrounding  discus  proligerus,  attached  to  the 
follicle-wall  just  under  tlie  stigma,  are  washed  out  into  the  free 
peritoneal  cavity  by  the  escaping  liquor  folliculi. 

The  Maturation  of  the  Ovum — Tlie   primordial   ovum    in 
the  immature   Graafian    follicle   is  an   epithelial    cell    without   a 

cell-wall,   but   with    cell-con- 
'^  tents   called   the  yolk,  a  nu- 

cleus called  the  germinal  vesi- 
cle, and  a  nucleolus  called  the 
germinal  spot.  As  the  ovum 
matures,  it  acquires  a  cell-wall 
with  three  coats  or  layers, — 
the  zona  pcllucida,  the  vitelline 
membrane,  and  the  internal 
*-TSl>i-*(8S8'^SIffli?^S^***^-^*^  cell-membrane.  The  human 
iV's^-l^^^fflH/®'^/.  a^rt  ovum  is  holoblastic, — ^that  is, 

it  completely  .segments, — and 
contains  much  more  proto- 
plasm, or  germ-yolk,  than 
deutoplasm,  or  food-yolk.  In 
its  maturation,  or  preparation 
for  impregnation,  the  ovum 
shows  a  curious  movement  of 
its  nucleus  (kar\-okincsis,  a 
moving  of  the  nucleus),  which 
approaches  the  cell-peripherj', 
arranges  itself  in  two  star- 
shaped  figures  (the  amphiaster 
stage),  and  extrudes  portions 
of  its  substance  as  little  glob- 
ules {polar  globules)  upon  the 
ovular  suriiicc.  These  globules  then  di.'^appear  and  are  lo.st.  It  is 
supposed  that  they  contain,  perhaps,  the  male  sub.stances,  which 
might  unite  with  the  female  portions  of  the  ovum  to  produce  an 
imperfect  being,  as  is  done  in  certain  hermaphroditic  animals. 
Nature,  it  is  presumed,  takes  this  measure  to  prevent  partheno- 
genesis, or  the  closest  kind  of  inbreeding.  A  .similar  action  may 
be  obser\'ed  in  the  spermatozoon  during  its  development.  After 
the  extrusion  of  the  polar  globules  the  nucleus  retreats  into  the 
interior  of  the  ovum  and  becomes  the  female  pronucleus.  The 
ovum  is  now  ready  for  fertilization. 
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Fir-  53- — Section  through  part  of  a 
maiiimaliiin  ovary  :  KEy  GL-rnihiLil  epilheli 
um  ;  j".V,  an  cgfj-eoril ;  l\  £/,  priiiiitivt  ova; 
G^  hive;»tiiig  cells;  A",  gcnninal  vesicle; 
i',  follicular  cavily  arising  in  one  of  the 
older  follicles;  //,  folliculur  cavity,  mure 
enlarged;  Ei,  nearly  mature  ovum,  which 
has  developed  aronnd  it  the  y.ona  pcllu- 
cida, Mp  ;  Mg,  mt'inliraiia  ffranulo«i ;  J), 
Discus  priiligcnis;  So,  ovarian  stroma; 
T/,  capsule  of  follicle  ;  g,/f,  tilo<xl-vessels; 
H,  immature  Graafian  follicle  (after  Wic- 
dersheim). 
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The  Discharge  of  the  Ovum  from  the  Ovary  and  its  Mig^ra- 
tion  to  the  Uterine  Cavity. — Ova  arc  discliargcd  from  tlie  ovar)' 
from  puberty  until  the  menopause, — that  is  to  say,  on  the  average, 
from  tlie  fourteenth  to  the  forty-fifth  year.     Ovulation,  however, 
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Pig.  54' — Formation  of  polar  bodies  in  ova  of  Aslerias  glaciali! :  ps.  Polar 
spinale :  /i',  6rst  polar  body;  /<*",  second  polar  body;  n,  nucleus  reluming  to 
condition  of  rest  (Hertwig). 

may  begin  before  menstruation,  may  cease  before  the  menopause, 
or  possibly  may  continue  after  it.  A  yoiing  girl  has  been  im- 
pregnated as  early  as  the  ninth  year.     In  the  child-marriages  of 


Fig.  55- — A,  Mature  oTum  of  echinus:  «,  female  pronucleus;   B,  immature  ovarian 
ovum  of  echinus  (Ilertwig). 


India  impregnation  has  occurred  before  menstruation  had  begun  ; 
but  usualK'  premature  maternity  is  preceded  by  precocious  nicn- 
struation.  Ovulation  has  continued,  as  proved  by  impregnation, 
until  the  fifty -second,  fifty -fourth,  fifty-eighth,  and  even  to  the  six- 
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tietli  year  !  A  case  is  recorded  of  delivery  at  the  age  of  fifty-nine 
years  and  five  months.  An  obstetrician  invcstip^ating  the  nature  of 
an  abdominal  tiinmr  should  remember,  therefore,  that  pre<inancy 
is  [jossible  from  tiie  ninth  to  the  sixlietli  year.  After  the  ovum 
is  discharfjed  from  the  ovary  it  is  caught  in  a  current  of  fluid 
moistening;  tlic  .surface  of  the  ovary,  and  is  carried  to  the  interior 
of  the  corrcs[>onding  tube.  The  existence  of  this  current  of  fluid 
is  e.xplained  by  the  movement  of  the  cihatcd  epithelium  in  the 
tubes.  In  some  animals  there  is  a  development  of  ciliated  epi- 
thelium on  the  peritoneum  at  the  time  of  ovulation.  Arrived  in 
the  tube,  the  ovum  is  tran.sported  to  the  uterine  cavity  by  the 
movement  of  the  cilia  on  the  epithelium  and  by  the  vermiform 
movements  of  the  tubal  walls.  In  certain  cases  of  extra-uterine 
pregnancy  an  anomalous  transmigration  of  the  ovum  has  been 
demonstrated.  Thus  it  is  possible  for  the  ovum,  after  its  dis- 
charge from  the  ovary,  to  be  taken  up  by  the  fimbriated  extremity 
of  the  opposite  tube, — an  external  transmigration  of  t!ie  ovum.  It 
is  also  possible  for  the  ovum  to  traver.se  one  tube  and  the  uterine 
cavity  and  to  enter  the  uterine  ostium  of  the  opposite  tube, — an 
internal  transmigration  of  the  ovum. 

It  has  been  calculated  that  the  human  ovary  at  birth  contains 
70,000  ova.  As  it  is  unlikely  that  any  woman  ilischarges  many 
more  than  360  ova,  even  if  she  ovulates  uninterruptedly  for  thirty 
years,  an  enormous  number  of  ova  must  atropliy,  disintegrate, 
and  disappear  within  the  ovary. 

THE  CORPUS  LUTEUM. 

The  changes  which  occur  in  the  Graafian  follicle  after  its  rup- 
ture and  the  discharge  of  the  ovum,  discus  proligerus,  and  liquor 
folliculi  lead  to  a  formation  within  the  Graafian  follicle  called  the 
coqius  lutcum. 

There  is  an  effusion  of  blood  into  the  cavity  of  the  follicle  and 
an  enormous  development  of  the  connective- tissue  elements  in 
the  follicle-wall.  1  Leopold  thus  describes  the  development  of 
the  typical  corpus  luteum  :  It  appears  on  tiie  first  day  as  a  follicle 
just  broken  open,  the  interior  filled  with  blood.  From  the  eighth 
day  on  there  appears  a  fine  capsule  around  the  blood-extravasa- 
tion, while  the  inner  portion  liecomes  lighter  and  clearer.  From 
the  twelfth  day  the  capsule  grows  thicker  and  is  thrown  into  folds; 
from  the  sixteenth  day  it  becomes  a  pale  red,  merging  into  a  yel- 
low. About  the  twentieth  day  the  central  matter  of  the  broken 
follicle  has  become  much  shrunken,  while  the  capsule,  more  decid- 
edly a  pale  yellow,  projects  toward  the  center  of  the  follicle  in  rays 

'  •'  The  Origin,  Growlh,  .nnd  Faleiif  ihe  Cnrjiu.s  T>uleuniasObsen-e<l  in  the  Ovary 
of  the  Pig  and  Man."     J.  G.  Clark,  "  Johns  Hopkins  Hospital  Reimrls,"  vol.  VM. 
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and  narrow  folds.  The  corpus  luteum  of  menstruation,  or  the  so- 
called  false  corpus  luteum,  reaches  its  highest  development  in 
ten  to  thirty  days.  Nine  days  later  it  is  merely  a  lamina  of 
fibrous  tissue  beneath  a  little  pit  or  depression  of  the  ovarian 
surface.  The  true  corpus  luteum  of  pregnancy,  so  called,  is 
simply  an  exaggeration  of  the  corpus  luteum  of  menstruation,  the 
longer  growth  and  greater  size  being  due  to  the  stimulation  and 
congestion  of  gestation.  It  grows  for  thirty  or  forty  days  after 
conception,  occupying  a  third,  perhaps,  of  the  ovarian  area.  It 
then  remains  stationary  until  after  the  fourth  month,  when  it  begins 
to  atrophy ;  at  term  it  is  only  two-thirds  its  largest  size ;  one 
month  later  it  is  reduced  to  a  small  mass  of  fibrous  tissue.  The 
true  corpus  luteum  is  of  value  as  an  indication  of  the  ovary  from 
which  the  impregnated  ovule  came.  It  should  be  remembered, 
however,  that  the  ovaries  of  virgins  have  exhibited  corpora  lutea 
like  those  of  pregnancy  in  consequence  of  intense  and  prolonged 
congestion. 


THE  CX>NNECnON  BETWEEN  OVULATION  AND 
MENSTRUATION. 

Neither  one  of  these  functions  is  dependent  upon  the  other, 
but  they  both  depend  upon  a  common  cause, — the  periodic 
nervous  excitation  and  congestion  due  to  an  impulse  from  the 
sympathetic  nervous  system.  Dependent  as  they  are  upon  the 
same  cause,  their  occurrence  is  usually  synchronous, — that  is, 
the  ovule  is  discharged  at  the  height  of  menstrual  congestion. 
But  this  is  by  no  means  the  invariable  rule.  Leopold,  ^  in  an 
examination  of  twenty-nine  pairs  of  ovaries  removed  on  suc- 
cessive days  up  to  the  thirty-fifth  after  a  menstrual  period,  found 
a  Graafian  follicle  bursting  on  the  eighth,  twelfth,  fifteenth, 
sixteenth,  eighteenth,  twentieth,  and  thirty-fifth  day  after  the 
menstrual  period.  In  other  words,  ovulation  may  occur  without 
menstruation  at  any  time  in  the  intermenstrual  interval.  In  five 
cases  there  was  no  ovulation  at  the  menstrual  period,  or  men- 
struation occurred  without  ovulation.  Many  examples  might  be 
given,  from  clinical  observation,  of  the  mutual  independence  of 
these  two  functions.  The  common  occurrence  of  impregnation 
during  lactation  is  a  good  instance  of  ovulation  without  men- 
struation. ^      Menstruation    after  oophorectomy  and  during  the 

>  "Archiv  f.  Gyn.,"  Bd.  xxix,  S.  347. 

'  Retnfry  ("  Revue  internationale  de  Midicine  et  de  la  Chirurgie,"  1896,  No.  5) 
has  found  by  an  investigation  among  900  nursing  women  that  in  57  per  cent,  only 
did  there  occur  an  absolute  amenorrhea.  Menstruation  was  regular  in  20  per  cent, 
and  irregular  in  43  per  cent  It  was  also  common  for  conception  to  occur  during 
lactation,  60  per  cent,  of  the  menstruating  women  conceiving.  Among  the  non- 
menstruating  women  but  6  per  cent,  conceived  during  lactation. 
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first  three  months  of  pregnancy  occurs  without  ovulation.  I 
attended,  in  her  first  childbirth,  a  young  woman  twenty -two  years 
old,  wlio  had  never  menstruated.  She  had  obviously,  however, 
ovulated.  {■Repeated  ovulation  without  menstruation  is  seen 
also  in  those  curious  cases  of  postmaritai  amenorrhea,  lasting 
for  years.  The  wife  of  a  physician  among  my  acquaintances 
menstruated  once  after  marriage  ;  in  the  following  fifteen  years 
she  bore  ten  children  without  ever  menstruating.  Three  years 
after  the  birth  of  the  htst  child,  or  eighteen  years  since  its  cessa- 
tion, menstruation  returned  copiously  and  regularl}',  but  more 
frequently  than  normal,  for  twelve  years.  The  menopause  then 
began,  at  the  age  of  forty-eight. ' 

Finally,  I  was  once  obliged  to  remove  the  ovaries  in  a  case 
of  ill-developed,  infantile  womb,  associated  with  well -developed 
ovaries,  in  which  there  was  a  violent  exaggeration  of  the  men- 
strual molimina  every  month  without  a  discharge  of  blood  and 
the  consequent  relief  of  menstrual  congestion.  The  ovaries 
were  found,  after  tiieir  removal,  to  be  filled  with  well-developed 
(iraafian  follicles  and  numerous  depressions  representing  coqjora 
lutea.  In  one  of  these  ovaries  there  was  a  corpus  luteum  that 
would  have  answered  for  an  illustration  of  the  yellow  body  of 
pregnancy. 

INSEMINATION. 

By  the  term  insemination  is  meant  the  ejaculation  of  seminal 
fluitl  from  the  male  organ  and  its  deposition  within  the  genital 
canal  of  the  female.  The  study  of  insemination  involves  a  con- 
sideration of  the  seminal  fluid,  the  development  and  life-history 
of  its  active  constituent  (the  spermatozoa),  the  mechanism  of  its 
ejaculation  from  the  penis,  and  of  its  reception  within  the  vagina 
and  womb. 

The  seminal  fluid  is  yellowish  white  in  color,  thick  and 
sticky  in  consistency,  var}'ing  in  quantitj-  at  each  emission  from 
one-quarter  to  two  drams.  It  possesses  a  peculiar  odor  and  is 
neutral  or  alkaline  in  its  reaction.  The  constituent  parts,  on 
chemical  examination,  are  found  to  be  water,  eighty-two  per  cent. ; 
salts,  mainly  phosphates ;  protein  matter,  fats,  and  spcrniatin. 
On  microscopical  examination  there  are  seen  seminal  cells,  crys- 
tals of  phosphates,  and  spermatozoa,  discovered  by  Mainmen  in 
1677  and  demonstrated  to  be  the  active  principle  in  fertilization 
by  the  filtration  experiments  of  Spallanzani  and  others.  A  sper- 
matozoon is  5-^  of  an  inch  in  length  and  po.ssesses  a  power  of 

*  Similar  cases  are  reported  in  ".Vmer.  Jour,  of  Obslelrics,"  1892,  p.  352,  and 
«•  N.  Y.  Med.  Record,"  1893,  p.  717. 
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motion  by  which  it  can  travel  with  a  rapidity  variously  estimated  : 
its  own  length  in  a  second,  one  inch  in  seven  and  one -half  minutes 
(Henle),  or  from  the  hymen  to  the  neck  of  the  womb  in  three  hours 
(Marion  Sims).  Their  progressive  force  is  sufficient  to  overcome 
obstacles  that  appear  insuperable  ;  they  may  be  seen,  under  the 
microscope,  to  push  aside  epithelial  cells  ten  times  their  size. 
Their  vitality  under  favorable  circumstances  is  remarkable.  They 
have  been  found  alive  in  the  testicles  of  criminals  who  had  been 
executed  three  days,  and  of  bulls  which  had  been  killed  six  days 
before.  In  the  cow  they  have  been  found  six 
days  after  insemination,  in  a  rabbit,  eight  days  ; 
in  the  female  bat  they  may  be  found  alive  for 
months,  and  in  the  queen-bee  for  three  years. 
In  the  human  female  living  spermatic  particles 
have  been  found  in  the  cervical  canal  eight 
days  after  copulation.  On  the  contrary,  they 
are  extremely  susceptible  to  certain  unfav- 
orable influences.  Tiiey  are  destroyed  by 
heat,  cold,  acid  solutions,  lack  of  water,  and 
the  mineral  poisons.  A  solution  of  bichlorid 
of  mercury,  i  :  io,ocx3,  is  fatal  to  them.  As  a 
consequence  of  chronic  disease  in  the  man,  of 
alcoholic  or  sexual  excess,  or  of  catarrh  of 
the  seminal  vesicles,  the  spermatozoa  may  be 
dead  when  emitted.  As  a  result  of  inflam- 
mation and  obliteration  of  the  seminal  ducts 
or  of  anatomical  defects  the  seminal  particles 
may  be  absent  from  the  seminal  fluid. 

The  indifferent  constituent  parts  of  the 
seminal  fluid  arc  derived  from  Cowper's  glands, 
the  prostate,  and  the  vcsicula;  seminales.  The 
spermatozoa  are  developed  from  mother-cells, 
or  spermatoblasts,  specialized  from  the  epithe- 
lium of  the  testicle.  In  the  course  of  their 
development  a  portion  of  the  cell  is  extruded 
(seminal  granule  or  accessory  corpuscle)  just 
as  in  the  maturation  of  the  ovum  the  polar  globules  are  cast  off. 
In  the  fully  developed  spermatozoon  the  head  represents  the 
nucleus  of  an  epithelial  cell,  and  the  tail  cell-contents  specialized 
in  the  form  of  a  cilium,  of  much  larger  size  and  greater  power, 
however,  than  the  cilia  of  ordinary  ciliated  epithelium. 

Spermatic  particles  first  appear  in  the  seminal  fluid  at  about 
the  fifteenth  or  sixteenth  year.  There  is  often,  in  boys  of  twelve 
or  thirteen,  a  seminal  discharge,  but  it  contains,  as  a  rule,  no 
spermatic  particles.     I  have  had  charge,  however,  of  a  girl  four- 


Fig.  56. —  Hu- 
man spermatozoa :  A, 
Spermatozoon  seen  en 
face;  h,  head;  m, 
middle-piece;  /,  tail; 
e,  end-piece;  B,  C, 
seen  from  the  side 
(after  Retzius). 
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tuci)  years  of  age  impregnated  by  Ikt  brother,  aged  thirteen,  wlio 
had  stimulated  his  sexual  development  by  masturbation.  Sf)er- 
matozoa  often  disappear  from  the  sexual  discharge  of  old  men, 
but  the  age  at  wliich  this  diMap]>earance  occurs  varies  greatly. 
As  a  general  rule  it  might  be  put  down  as  sixty-five,  but  it  will 
.Jje  remembered  that  the  I*"rerich  engineer,  de  Lesseps,  was  a 
ther  at  eighty-two,  and  that  old  Thomas  Parr  illegitimately 
impregnated  a  woman  after  he  had  passed  his  hundredth  birth- 
day. 


/ 


,(3) 


Fig.  57. — a-A,  Isolated  spermcells  of  the  rat,  sliowing  the  developmcnl  of  the 
spermatozoon  ond  the  gradual  transformation  of  the  nucleus  into  the  spennatozoan 
head.  In  g,  the  seminal  granule  is  being  cast  off  (after  II.  II.  Krown).  i-m. 
Sperm-cells  of  an  ela.smi>brani-h;  the  nucleus  of  each  cell  divides  into  a  Urge  number 
of  daughter-nuclei,  each  of  which  becomes  converted  into  the  riKl-.shaped  head  of  a 
spermatozoon  (after  Semper),  n,  Transverse  section  of  a  ripe  cell,  showing  the 
bundle  of  spermatozoa  and  lhepas.iive  nucleus  (/,  n,  after  Semper),  o-j.  Sperma- 
togenesis in  the  earthworm ;  (»,  young  sperm  cell ;  />,  the  same  divided  into  four ; 
I/,  spcmiatophore  with  the  cenlnil  sperm-Mastopliorc  ;  r,  a  later  stage;  /,  nearly 
iimlure  spermatozoa  (after  Klomfield)  (from  Moddon). 

The  Mechanism  of  the  Ejaculation  of  Seminal  Fluid  and 
of  its   Reception    within  the   Qenital    Canal  of   the  Female. 

— The  mechanism  of  ejaculation  is  only  understood  by  a  study 
of  the  anatomy  of  the  penis,  which  need  not  be  considered  here. 
It  is  sufficient  to  state  that  at  the  height  of  the  orgasm  in  the 
male  the  seminal  fluid  is  emitted  by  the  action  of  the  circular 
and  longitudinal  muscle-fibers  of  the  vesicula;  seminales  and  of 
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the  urethra.  The  mechcinism  of  the  reception  of  the  fluid  within 
the  genital  'canal  of  the  female  is  a  much  more  important  matter 
to  the  obstetrician,  for  on  a  knowledge  of  this  subject  depends 
the  comprehension  of  many  a  case  of  conception  and  of  sterility. 

It  has  been  found,  in  studying  the  sexual  congress  of  animals, 
especially  in  horses,  that  during  the  emission  of  semen  and  for  a 
short  time  afterward  the  uterus  exerted  an  intermittent  suction, 
or  aspiration  action,  upon  the  seminal  fluid,  drawing  it  into  the 
uterus.  In  the  observation  of  sexual  excitement  in  bitches  it 
has  been  noticed  that  the  uterus  is  drawn  down  into  the  small 
pelvis.  In  experimenting  with  the  electrical  stimulation  of  the 
sexual  organs  in  female  animals,  it  was  observed  that  the  uterus 
grew  shorter,  but  broader ;  that  it  descended  toward  the  vaginal 
outlet ;  that  the  cervix  projected  farther  than  normal  into  the 
vaginal  canal,  at  the  same  time  becoming  softer  and  shorter,  but 
broader,  by  which  action  the  os  uteri  was  opened.  The  stimulus 
being  removed,  the  uterus  returned  to  its  normal  condition  and 
the  OS  closed. 

These  interesting  e.xperiments  upon  animals  have  been  con- 
firmed by  observations  which  gynecologists  occasionally  have 
the  opportunity  of  making  upon  erotic  females  during  a  specular 
examination.  It  is  justifiable,  therefore,  to  state  that  in  the 
orgasm  a  woman's  uterus  becomes  broader  and  shorter  ;  that  it 
descends  into  the  small  pelvis  ;  that  the  cervix  projects  into  the 
vagina,  becomes  broader,  shorter,  and  softer,  and  that  the  os 
opens ;  these  actions  being  intermittent,  the  uterus  might  be 
likened  to  an  animal  gasping  for  breath.  It  would  appear  that 
the  intention  of  this  action  is  to  suck  the  seminal  fluid  directly 
into  the  uterine  cavity.  The  postmortem  examination  of  two 
women  murdered  at  the  conclusion  of  a  copulation  in  whom  the 
uterine  cavity  was  found  full  of  seminal  fluid  docs  not,  therefore, 
seem  necessarily  apocrj-phal,  though  the  reports  date  from  an 
unscientific  age,  and  have  been  used  as  the  foundation  of  absurd 
theories.  ^ 

A  perfectly  normal  and  typical  mechanism  of  the  reception  of 
seminal  fluid  may  be  thus  briefly  described  :  The  orgasm  of  male 
and  female  should  be  synchronous  ;  as  the  seminal  fluid  is  ejacu- 
lated from  the  penis  it  is  sucked  in  part  into  the  uterine  cavity. 
An  absolutely  normal  mechanism,  however,  is  not  always  neces- 
.sar\'  to  impregnation,  though  a  lack  of  it  explains  some  cases  of 
sterility.  One  of  my  patients  bore  a  child  within  a  year  after 
marriage  and  then  remained  sterile  for  si.x  years.  During  the 
whole  of  this  time  she  did  not  once  experience  sexual  excite- 

•  See  Janke,  "  Herrorbringung  des  Geschlechts,"  Berlin  and  Leipsic,  1887. 
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merit  during  intercourse.  Finally,  for  the  first  time  in  six  years 
tiiere  was  an  orj^asm,  and  it  was  synchronous  with  the  husband's. 
This  coitus  proved  fruitful.  The  resultant  pregnancy,  curiously 
enough,  was  tubal.  There  are  many  women  who  have  abso- 
lutely no  sexual  feeling  and  who  never  experience  an  orgasm, 
but  who,  nevertheless,  become  pregnant  repeatedly.  In.semination 
has  occurred  also  when  the  woman  was  asleep,  drunk,  a.sphjT(- 
tated,  or  unconscious  from  some  other  cause.  These  cases  are 
explained  by  the  deposition  of  semen  in  the  vault  of  the  vagina, 
in  what  is  called  the  .seminal  lake,  into  which  the  cervix  projects. 
The  spermatozoa,  attracted  by  the  alkalinity  of  the  cervical 
mucus  and  repelled  by  the  acidity  of  the  vaginal  secretions, 
make  their  way  through  the  cervical  canal  into  the  uterus.  This 
explanation  presupposes  a  normal  po.sition  of  the  uterus.  A 
retroverted  uteru.s,  therefore,  witli  the  cervix  tilted  so  far  for- 
ward that  it  is  not  bathed  in  the  .seminal  lake,  is  often,  but 
not  necessarily,  a  bar  to  conception.  The  motility  of  the  sperm- 
atozoa enables  them  to  penetrate  the  canal,  although  it  may 
be  difficult  of  access.  Retroversion,  however,  is  a  cause  of 
sterility.  One  of  my  patients  bore  a  child  and  was  sterile 
for  five  years  afterward.  On  examining  her  to  discover  the 
cau.se  of  her  sterility,  I  found  a  comjilete  retroversion.  The 
malposition  was  corrected  and  the  uterus  was  supported  with 
a  pessary.  In  the  ne.xt  six  years  that  woman  bore  five 
children.  The  motility  of  the  spermatozoa  accounts,  too,  for 
the  cases  of  conception  without  insemination  at  all, — that  is, 
after  a  mere  deposition  of  seminal  fluid  upon  the  external 
genitals.  I  have  attended  in  confinement  two  married  women 
with  unruptured  hymens,  and  on  one  occasion  examined  a  young, 
unmarried  girl  with  a  perfectly  intact,  though  delicate  hymen, 
who  had  been  impregnated,  during  an  embrace  by  her  lover  in  the 
erect  posture,  from  the  deposition  of  semen  upon  the  labia 
majora. 

The  Meeting  Place  of  Ovule  and  Spermatic  Particle. — It 
is  generally  assumed  that  the  spermatozoa  meet  the  ovule  in  the 
ampulla  of  the  tube.  That  this  may  be  the  meeting  place  i-s 
proved  by  ca.ses  of  tubal  pregnancy.  There  are  strong  argu- 
ments, however,  in  favor  of  the  fundus  uteri  as  the  normal 
meeting  place  of  spermatic  particle  and  ovule.  If  ovulation 
occurs  at  the  height  of  menstrual  congestion,  the  ovule  has 
probably  reached  the  uterine  cavity  before  the  fruitful  coitus 
occurs.  Hyrtl  ^  found  the  ovule  in  the  uterine  extremity  of  the 
tube  in  a  girl  who  had  died  on  the  fourth  day  of  menstruation. 

1  Mailer's  "  Handbiidi,"  vol.  i,  p.  151. 
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Sfgmenlntinn :  I,  2,  3,  Diairr.inis  illustrating  the  ^rgiiirnlullon  of  t1i<?  matiiiiialinn 
oirum  I  Allen  Thomfson,  after  v<in  Flfiicilen) ;  4,  iliugrain  illii^lratiiig  llic  relation  uf  llie 
primary  layetj  o(  the  hlastoJenn  (Unniict). 
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In  Jewesses,  who  are  proverbially  prolific,  copulation  is  not 
allowed  until  a  week  after  the  cessation  of  menstruation.  It  is 
almost  inconceivable  that  the  ovum  has  not  reached  the  uterine 
cavity  by  this  time.  The  question,  however,  is  not  yet  decided, 
and  the  student  is  at  liberty  to  adopt  the  view  most  acceptable 
to  his  reason. 

The  Fertilization  of  the  Ovum. — From  what  has  been  seen 
in  the  lower  animals  and  in  the  vegetable  kingdom,  it  is  probable 
that  the  ovum,  during  its  passage  through  the  tube  or  on  its  arrival 
in  the  uterine  cavity,  excretes  some  material  which  attracts  the 
spermatic  particles,  as  the  female  elements  of  some  plants  attract 
the  male  elements  by  an  excretion  of  malic  acid.  From  the 
swarm  of  spermatozoa  around  it  a  number  may  penetrate  the 
cell-wall  of  the  ovum,  but  only  one  penetrates  the  cell-contents. 


Fig.  58. — Portions  of  the  ova  of  Ailerins  glacialis,  showing  the  approach  and 
fiision  of  the  spennatozo6n  with  the  ovum  :  a.  Fertilizing  male  element ;  b,  elevation 
of  protoplasm  of  egg;  b',  b",  stages  of  fusion  of  the  head  of  the  spermatozodn  with 
the  ovum  (Hertwig). 


The  head  of  this  spermatozoon  fuses  with  a  projection  from  the 
protoplasm  of  the  ovum  ;  the  tail  disappears.  The  head  then 
penetrates  the  cell-contents  and  becomes  the  male  pronucleus, — 
a  small,  oval  body  with  a  striated  arrangement  of  cell-contents 
about  it.  Finally,  the  male  pronucleus  unites  with  the  female 
pronucleus.  Conception  occurs  at  the  moment  of  this  union,  and 
from  this  instant  dates  the  life -beginning  of  the  future  embryo, 
fetus,  and  infant. 

The  Time  when  Coitus  is  Most  Liltely  to  Result  in  Con- 
ception.— Statistical  studies  show  that  impregnation  is  most 
likely  to  occur  after  copulation  during  the  first  eight  days  suc- 
ceeding the  cessation  of  men.struation.  There  is  a  period,  begin- 
ning fourteen  days  after  the  cessation  of  menstruation  and  lasting 
for  a  week,  during  which  coitus  is  least  likely  to  be  followed  by 


^'S-  59- — ^>  Ferlilized  ova  of  echinus  ;  Tlic  male.  a.  and  the  fetnale  pronucleus, 
4,  are  approaching;  in  K,  they  have  ahnusl  fusetl ;  C,  (jvum  of  echinus  after  com- 
pletion of  fertilijation  ;  s.it.,  segmentation  nucleus  (Hertwig). 

The  Average  Date  of  Conception  after  Marriage — Nor- 
mally, impregnation  should  succeed  the  first  menstruation 
following  marriage,  but  marriages  arc  only  called  sterile  after 
eighteen  months  have  elapsed  without  conception.  Pregnancy 
is  possible,  however,  after  years  of  sterility.  I  have  had  under 
my  care  women  who  conceived  for  the  first  time  nine,  thirteen, 
and  twenty-four  years  after  marriage. 
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Figs.  60  and  61. — Curves  showing  relative  frequency  of  conception  following  coitus 
mt  different  times  in  relation  to  menstruation.  In  both  diagrams  the  divisions  on  the 
abscissa  line  correspond  to  days :  in  the  first,  to  days  after  the  onset  of  menstruation  ; 
in  the  second,  to  days  after  the  cessation  of  menstruation.  The  curves  indicate  the 
proportion  of  conceptions  to  copulations  on  each  day  of  the  menstrual  month  (Hensen). 


P'ig,  62. — Diagriimniatic  section 
of  a  mamittaliaTi  l>la:!<loclirrni  after  Ihc 
cover  cells  havu  comj^letely  ck»sc[i  in 
ihe  blasloilenn,  and  (he  enil)ryoprupcr 
hasl>ecome  Iwolaycred:  f/^,  Non-em- 
liryonic  epiblasl;  .yi,  embrj'onic  epi- 
hlasl ;  hy,  hypoblast ;  ys,  yolk-sac 
(from  H addon). 


vides  itself  into  two  cells  (blasto- 
meres),  these  into  four,  and  so  on 
until  tile  whole  ovum  is  sur- 
rounded b)'  a  layer  of  cells  inclos- 
ing a  group  of  somewhat  larger 
cells  (morula,  or  mulberry  mass), 
and  a  hollow  cavity  containing 
albuminous  fluid.  This  stage  of 
development  is  called  the  blastula, 
or  blastodeniiic  vesicle.  The  cells 
of  the  ovum  next  arrange  them- 
selves into  a  thinned-out,  lami- 
nated layer  around  the  jxiriphery 
of  the  ovum,  and  another  layer 
just  within  this,  the  offspring    of 

tiie  central    mass   of   cells  (the  ectoderm),  and  the  proliferating 

central    mass    itself,  —  the 

entoderm.      Regarding  the 

surface   of  the    ovum,   an 

oval,   opaque    region    may 

be  observed  (theembr)-nnal 

area),  and  in  the  middle  of 

this  area  a  streak  of  greater 

opacity  appears, — the  prim- 
itive streak.      At  the  site  of 

this    streak    a    depression 

next  appears, — the  prim- 
itive groove.  A  microscopic 

examination    of    a  section 

through    this    region    now 

shows  the   development  of 

a  median  layer  of  cells  (the 

mesoderm),    made    up    of  ' 

cells  derived  in  part  from  a  Fig-  63.— Embrvonic  area  of  rabbit  em- 

laver  furnished  by  the  ecto-     ^"i%\    ^™'f'   ""1  ^f  7'°?  Hrn^n  " 

■'  jjroliferatiim,  known  as  the  "node of  Hensen 

derm  and  by  another  fur-      (e.  v.  lieneden). 


Head- 

plOCfSS. 


'  It  is  not  inlenderl  to  give  more  than  a  mere  .sketch  of  the  development  of  the 
emliryo.  The  ■.Imleiit  interested  in  the  subject  is  referred  to  special  works,  such  at 
Minot's  "  Embryology." 


nished  by  the  entoderm.  In  tlie  course  of  its  development  the 
mesoderm  develops  lateral  reduplications  and  parts  into  two  layers 
(the  parietal  and  visceral  layers)  inclosing  spaces. — the  body- 
cavity,  or  celom  (Fig.  64).  The  parietal  or  somatic  layer  unites 
with  the  ectoderm  to  form  the  snmatupleure.  The  visceral  or 
splanchnic    layer    joins    the   entoderm    to    form    the    splanch- 

amnhif/aid. 


Vlttrrat  layer 

e^  mftoJtrm.  Enlodtrwi. 

Fig.  64. — Transverse  seclion  of  the  emliryonic  arc«  of  a  foiu-teen-and-ahalfday  orum 

of  sheep  (Bonnet). 


Axiat  tonf.         ,  AV«ra/  camml. 


Cavity  milhim  Momtilt, 


Parittat  mttadtnm^ 


FUid  roptritoneai 
CMvity, 


VtUtttHt  vtim. 
Fig.  65. — ^TransTerse  section  of  a  seTenteen-aod-a-halfday  sheep  embryo  (Bonnet). 

nopleure.  At  the  end  of  the  second  week  the  development  of 
the  embryo  proper  begin.?,  by  the  formation  of  the  neural  folds, 
the  neural  canal,  the  chorda  dor.salis.  or  notochord,  and  the 
somites,  or  provertebrie.  The  normal  development  of  the  em- 
bryonal body  now  depends,  in  its  gross  features,  upon  an  arch- 
ing-over  process  of  cells  which    inclose  the  spinal   canal,  the 


CHAPTER  HI. 

The  Development  of  the  Embryo  and  Fetus. 

The  changes  in  the  developing  cnibrj'o  and  fetus  •  that  mark 
its  growth  from  montli  to  month  have  practical  value  for  the 
obstetrician  when  he  would  determine  the  probable  date  of  im- 
pregnation from  the  appearance  of  the  cast-off  ovum.  The  in- 
tellii:jcnt  ex]>lanation  of  many  conjjcnital  deformities  and  intra- 
uterine accidents  and  diseases  also  depends  upon  a  knowledge 
of  intra-titerine  development. 

First  Month. — The  life-hi.story  of  tlie  human  ovum  during 
the  early  part  of  the  first  month  is  involved  in  considerable 
doubt,  as  direct  observation  of  the  human  ovum  during  and 
shortly  after  impregnation  fails  us.  We  must  therefore  base  our 
theories  as  to  the  site  in  which  this  phenomenon  occurs,  as  to 
the  changes  that  immediately  succeed  it,  upon  what  has  been 
actually  seen  in  the  lower  animals,  and  upon  the  clinical  historjf 
of  pregnancies  in  which  the  ovum  is  developed  in  an  unnatural 
situation.  Thus  it  is  argued  that  the  .spermatic  particle  must 
penetrate  the  ovule  .shortly  after  its  escape  from  the  Graafian  fol- 
licle, for  the  occasional  occurrence  of  abdominal  and  tubal  preg- 
nancies proves  that  the  .spermatozoa  can  make  their  way  far  into 
the  tube  and  even  on  to  the  surface  of  the  ovary  ;  and  what  is 
seen  in  animals  makes  it  probable  at  least  that  the  outer  coating 
of  the  ovule,  during  its  passage  through  tlie  tube,  receives  an  ad- 
ditional thickness  from  an  albuminous  deposit  upon  it,  or  that 
the  original  cell-wall  becomes  denser  and  tougher  by  a  process 
of  coagulation  ;  cither  of  vviiich  conditions  would  render  the 
penetration  of  the  ovule  by  a  spermatic  particle  unlikely,  if  not 


'  The  usual  plan  nf  rallin(»  the  product   of  conceptinn  "embryo"  for  the  first 
three  monOi'>,  and  afterward  "  fetu!,,"  is  the  one  adopted  here. 
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impossible.  On  the  other  hand,  it  is  claimed  '  that  if  the  ovule 
escapes  from  the  ovary  at  the  bef;inniiig  of  the  menstrual  flow, 
and  if  the  fruitful  coition  occurs  only  .some  days  after  menstru- 
ation has  ceased,  as  is  common  at  least  among  civilized  people, 
the  time  that  intervenes  between  the  rupture  of  the  Graafian 
follicle  and  the  deposition  of  semen  in  the  female  genital  tract 
has  been  too  great  for  the  ovule  to  remain  in  the  ovarian  ex- 
tremit)'  of  the  oviduct,  but,  on  the  contrarj',  insures  its  presence 
in  the  uterine  cavity.  It  is  asserted  tlial  the  rh)-thnn'cal  contrac- 
tion of  the  mu.scles  in  the  tubal  walls  which  drives  the  exuded 
menstrual  blood,  as  well  as  the  ovule,  toward  the  uterus,  offers 
an  additional  barrier  to  the  ascent  of  the  spcrmatnzoids.  This 
argument  is  invalidated,  however,  by  tlie  occasional  occurrence 
of  extra-uterine  pregnancy.  The  old  explanation  of  the  migra- 
tion of  the  ovum  to  the  abdominal  orifice  of  the  tube  was  that 
the  fimbriated  extremity  of  tlie  latter  became  "erected"  at  the 
time  the  ovule  esca[)ed,  and  grasped  with  its  fimbria;  the  sur- 
face of  the  ovary,  thus  dis|)laying  a  sort  of  indejieiKlent  in- 
telligence. The  anatomical  impossibility  of  the  fimbria  being 
closely  and  accurately  apph'cd  to  the  surface  of  the  ovary 
has  been  demonstrated,^  and  the  tube  contains  no  true  erec- 
tile tissue  ;  this  theory,  therefore,  has  long  been  exploded. 
The  fact  that  the  fimbri;e  are  provided  with  ciliated  epithe- 
lial cells  which  work  actively  toward  the  uterus,  and  create  a 
stream  in  the  moi.sture  which  is  always  present  upon  the 
peritoneal  surface,  is  now  held  sufficient  to  account  for  the 
transference  of  the  ovule  from  the  ovary  to  the  oviduct.  The 
ovule,  being  discharged  from  the  Graafian  follicle,  is  either 
brought  directly  in  contact  with  the  cilia  of  a  fimbria,  or  else, 
dropping  upon  the  peritoneum,  it  is  caught  in  the  gentle  cur- 
rent of  a  minute  quantity  of  fluid  that  always  bathes  that  mem- 
brane, and  is  so  conveyed  to  the  wide  opening  of  the  abdominal 
end  of  the  oviduct.  This  explanation  will  also  account  for  the 
so-called  "external  migration"  of  the  ovule,  which,  discharged 
from  an  ovary  and  failing  for  some  reason  to  be  taken  up  by 
the  corresponding  tube,  finds  its  way  to  t!ic  opfjosite  tube, — 
an  occurrence  that  has  been  ob.served  in  certain  cases  of  tubal 
pregnancy.  * 

'  See  Wyder:  "  Beitr.  zur  Lehre  v.  d.  Extreuterinschwan|;erschari  u.  dem  Orte 
der  Zusammentreffens  von  Ovulum  u  Spennitozocn,"  "  Archiv  f.  Gyn.,"  Bd.  xxviii, 
S.  3^5- 

'Henle,  "  Mandb.  d.  Anat.  d.  Menschen,"  1864,  Ud.  ii,  .S.  470;  and  Biscboff, 
"  Entwickelungsgeschichte,"  S.  28. 

'  Wyder,  he.  cit. 


DEVELOPMENT  OF  THE  EMBRYO  AND  FETUS.  JJ 

The  changes  in  the  ovum  immediately  before  impregnation  are 
described  in  the  preceding  chapter.  The  changes  in  the  uterine 
mucous  membrane  preparatory  to  and  after  the  lodgment  of  the 
ovum  in  one  of  the  depressions  formed  by  the  folds  into  which  the 
hypertrophied  mucous  membrane  is  thrown  will  be  described  fur- 
ther on.  It  only  remains  to  notice  the  successive  changes  in  size 
and  development  that  determine  the  age  of  the  ovum  and  that 
explain  intra-uterine  deformities  and  diseases. 

The  youngest  human  ova  seen  and  described  have  been  eight 
to  thirteen  days  old.  *  The  embryo  is  2  mm.  (0.079  '"•)  'ong.  the 
chorion  is  furnished  with  thin  and  simple  villi,  the  allantois  is 
not  to  be  detected,  and  almost  the  whole  ovum  is  occupied  by 
the  yolk-sac. 

Waldeyer  has  described  an  ovum,  twenty-eight  to  thirty  days 
old,  that  measured  19  mm.  (0.748  in.)  in  length,  16.5  mm.  (0.649 
in.)  in  breadth  (about  the  size  of  a  pigeon's  egg),  and  weighed 
2.3  gm.  (36  grs.).  The  length  of  the  embryo,  in  a  straight  line 
from  cephalic  to  caudal  extremity,  was  8  mm.  (0.315  in.),  while 
the  actual  length  of  the  dorsal  line  was  20  mm.  (0.79  in.). 

During  the  first  month  the  human  embryo  is  indistinguish- 
able from  that  of  other  mammals.  The  ovum  at  this  early 
period  may  be  described  as  a  double-walled,  flattened  vesicle, 
filled  with  fluid.  The  outer  wall  bears  the  branched  villi ;  the 
inner  one  is  smooth.  The  connection  of  the  villi  with  the 
decidua  reflexa,  and  even  with  the  decidua  serotina,  is  a  super- 
ficial one,  and  the  ovum  is  easily  separated  from  its  uterine 
attachments.  2  The  yolk-sac,  at  first  occupying  nearly  the 
whole  ovum,  even  at  the  end  of  the  first  month  is  larger  than 
the  cephalic  extremity  of  the  embryo.  The  visceral  arches 
are  distinct ;  tlie  limbs  are  merely  rudimentary ;  the  cord  is 
straight,  thick,  and  short ;  and  the  amnion  is  .still  quite  close 
to  the  embryo,  and  is  separated  from  the  chorion  by  a  clear 
space. 

During  the  first  month  the  heart  appears  as  a  cylindrical 
body,  which  soon  becomes  S -shaped,  and  by  the  fourth 
week  displays  four  distinct  cavities  and  is  covered  by  its  peri- 
cardium. It  is  probably  functionally  active  by  the  third 
week.  3     The  brain   and  spinal   cord  are  inclosed  ;   the   intes- 

'  "  Ediob.  Med.  Jour.,"  vol.  Hi ;  "  Verhandl.  d.  Ak.  d  \V.  Amsterdam,"  iii.  3 ; 
"Historic  du  Divelop.,"  pi.  iii;  "Arch.  f.  Gyn.."  Bd.  v,  S.  170;  "  Abhandl.  d. 
KSnigl.  Ak.  d.  W.  ru  Berlin  ";  "  Wien.  med.  Wochen.,"  1877,  S.  502 ;  "Areh. 
f.  Gyn.,"  Bd.  xii.  S.  421  ;  »*'</■,  Bd.  xii,  S.  482 ;  Leopold,  "Centralbl.  f.  Gyn.," 
1896,  p.  1057  ;  also  "  Uterus  u.  Kind." 

»  See  Br.    Hicks,  "Obst.  Tr.,"  xiv,  p.   149;  Langhans,  "Archiv  f.  An.  u. 
Phys.,"  1877,  ii  u.  iii,  S.  231 ;  Ahlfeld,  "Arch.  f.  Gyn.,"  Bd.  xiii,  .S.  231. 
•  Preyer,  ••  Specielle  Physiologie  des  Embryos." 
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tiiial  tract  is  also  closed  over,  but  the  connection  with  the 
umbilical  vesicle  is  still  a  wide  one ;  the  first  traces  of  a  liver 
appear ;  the  primitive  kidneys  may  be  seen  ;  and  toward  the  end 
of  this  period  the  eyes  may  be  distinguished  at  the  sides  of  tiie 
head  and  tiie  rudimentary  extremities  become  visible  as  four  bud- 
like processes.  The  oral  and  anal  orifices  of  the  intestinal  tract 
are  formed  by  depressions  in  the  integuments,  which  open  into  the 
extremities  of  the  tract  after  the  absorption  and  disappearance  of 
the  intervening  tissues. 

Second  Month. — At  the  beginning  of  the  second  month  the 
ovum  is  the  size  of  a  pigeon's  egg,  and  the  embryo  measures 

8  mm.  (0.3  inch)  in  a 
straight  line  from  head  to 
tail.  During  this  month 
the  embryo  grows  to  2.5 
cm.  (i  ill.)  in  length  and 
the  ovum  reaches  the 
size  of  a  hen's  egg.  The 
visceral  clefts  close,  with 
the  exception  of  the  first, 
which  eventually  forms 
the  e.xtemal  auditory 
meatus,  the  cavity  of  the 
tympanum,  and  the  Eu- 
stachian tube.  The  first 
visceral  arch,  dividing 
into  two  branches,  forms 
the  superior  and  inferior 
ma.xillarj'  processes. 
The  latter,  one  from 
each  side,  approach  each 
other  and  finally  unite 
to  form  the  lower  jaw. 
The  superior  ma.xil- 
lary  proces.ses,  while  ap- 
]jroaching  each  other,  are  kept  from  uniting  by  the  interven- 
tion of  the  frontal  process.  At  the  point  of  junction  of  the 
latter  with  the  two  superior  maxillary  processes  there  occurs 
occasionally  the  deformity  known  as  harelip,  from  the  fail- 
ure of  the  processes  to  unite  ;  but  as  union  is  always  perfect 
before  the  end  of  the  second  month,  the  arrest  of  development 
that  results  in  this  deformity  must  have  taken  place  at  some 
time  prior  to  the  third  month.  During  the  second  month, 
from  the  growth  of  the  viscera,  the  boiiy  becomes  less  cur\'ed, 
and  from  the  development  of  the  brain   the  head   increases  in 


f^B-  ^7- — Human  embn'o  of  almut  six   week."!, 
enlm^ed  live  times  (His). 
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size.  The  umbilical  vesicle  atrophies,  and  may  be  found  at- 
tached to  the  body  by  a  slender  pedicle.  The  umbilical  ring 
is  somewhat  contracted,  but  still  contains  a  few  loops  of  intes- 
tine ;  so  that  if  there  is  at  this  time  an  arrest  in  the  develop- 
ment of  the  abdominal  walls,  an  extensive  umbilical  hernia 
or  exomphalos  results.  The  umbilical  cord  runs  straight  to 
the  periphery  of  the  ovum.  The  eyes  occupy  a  position  on  the 
sides  of  the  head ;  behind  them  may  be  seen  the  ears,  and  in 
front  arises  the  external  nose.  The  limbs  are  separated  into 
their  three  divisions,  and  the  first  suggestions  of  hands  and  feet 
appear,  with  the  fingers  and  toes  webbed.  The  Wolffian  bodies 
are  much  lessened  in  size,  but  the  kidneys  and  suprarenal  cap- 
sules are  developed.  The  external  genitals  make  their  appear- 
ance, but  neither  internally  nor  externally  is  the  sex  to  be  dis- 
tinguished, for  the  elements  of  both  sexes  are  present  in  equal 
degree.  Toward  the  end  of  the  second  month  or  at  the  begin- 
ning of  the  third  the  eyelids  appear.  There  are  points  of  ossifi- 
cation to  be  seen  in  the  lower  jaw  and  clavicle.  The  villi  of  the 
chorion  have  taken  on  a  more  luxuriant  growth  at  the  point 
where  the  future  placenta  is  to  be  developed,  and  the  fetus  draws 
its  nutriment  from  the  maternal  blood. 

Third  Month. — During  this  month  the  ovum  attains  the 
size  of  a  goose's  egg,  9.5  to  11  cm.  (3.74  to  4.3  in.)  long,  and 
the  embryo  grows  to  a  length  of  7  to  9  cm.  (2.75  to  3.5  in.) 
and  weighs  about  30  gm.  (460  grs.).  The  umbilical  cord  in- 
creases in  length  to  7  cm.  (2.7  in.)  and  becomes  twisted.  The 
umbilical  ring  is  smaller  and  ihe  intestines  are  retracted  within 
the  abdomen.  The  fingers  and  toes  lose  their  webs,  and  the 
nails  appear  as  fine  membranes.  Tlic  eyes  approach  nearer 
to  each  other  and  are  protected  by  the  lids.  Points  of  ossi- 
fication may  be  found  in  most  of  the  bones,  and  the  neck 
separates  the  head  from  the  trunk.  The  ribs  divide  the  trunk 
plainly  into  chest  and  abdomen  ;  the  oral  and  nasal  cavities  are 
separated  by  the  palate  ;  the  lips  close  over  the  mouth  and  teeth 
begin  to  form  in  the  jaws.  The  sex  may  be  distinguished  by 
the  presence  or  absence  of  a  uterus  ;  cutaneous  folds  form  a 
scrotum  or  the  labia  majora,  but  the  clitoris  and  penis  are  still  of 
equal  length.  The  chorion  loses  its  villi,  except  at  the  point 
where  the  placenta  is  developing.  The  latter,  though  small, 
can  plainly  be  distinguished. 

Fourth  Month — In  the  fourth  month  the  fetus  attains  a 
length  of  10  to  17  cm.  (4  to  6.75  inches)  and  a  weight  of  55 
S*"-  (850  grs.).'     The  umbiHcal  cord  is  more  twisted  than  in 

*  Given  by  Spiegelbe^  as  Hecker's  weights  and  measurements.  Spiegelberg, 
•*  Lehrbuch,"  tr.  by  Syd.  Soc.,  p.  118. 
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the  preceding  month,  and  the  placenta  is  increased  in  size. 
The  head  of  the  t'ctus  now  animints  to  a  quarter  of  the  whole 
length  of  the  body,  and  the  cranial  bones  are  in  part  ossi- 
fied, altiiough  the  fontanels  and  sutures  gape  widely.  The  sex 
is  plainly  seen,  the  genital  fissure,  in  the  case  of  a  male,  hav- 
inj^  united  to  form  the  .scrotum,  leaving  in  the  median  line  a 
distinct  raphe.  The  future  prostate  is  indicated  bj'  a  thickening 
at  the  point  of  meeting  of  the  genital  cord  and  the  urethra.  A 
fine  growth  of  down  appears  upon  the  fetal  skin  (lanugo),  and  a 
few  hairs  are  seen  on  the  scalp.  The  intestines  contain  meco- 
nium ;  the  limbs  may  be  feebly  moved  ;  and  the  fetus  may  live, 
if  born,  as  long  as  four  hour.s  (Cazeaux). 

Fifth  Month. — During  this  month  the  fetus  is  about  i8  to 
27  cm.  (7  to  10.5  inches)  long  and  weighs  about  273  gni.  (8 
ounces).  The  umbilical  cord  is  about  31  cm.  (12  inches)  long. 
The  liquor  amnii  exceeds  the  fetus  in  weight.  The  head 
is  relatively  very  large ;  the  face  has  a  .senile  look  and  is 
wrinkled,  and  the  eyelid.s  begin  to  open.  The  skin  is  richer 
in  fat,  is  covered  with  lanugo,  and  in  places  with  veniix  ca.se- 
osa,  a  sebaceous  material  contaiiu'ng  also  epithelial  scales  and 
downy  hairs.  Some  time  during  the  fifth  month  tiie  mother 
usually  experiences  "quickening," — that  is,  the  movements 
of  the  fetus, — and  the  fetal  heart-.sounds  may  be  heard  on 
au.scultatton.  If  the  fetus  should  be  born  at  tin's  time,  it  may 
make  efforts  to  crj',  but  it  dies  in  a  few  hours. 

Sixth  Month. — The  fetus  toward  the  end  of  the  si.xth  month 
is  from  28  to  34  cm.  (11  to  13.5  inches)  long  and  weighs 
676  gm.  (23^  ounces).  The  skin  is  better  supplied  with  fat; 
the  hairs  of  the  scalp  grow  longer ;  eyebrows  and  eyelashes  are 
distinct.  The  umbilical  cord  is  in.serted  in  the  middle  third, 
between  the  pubic  .sym])hysis  and  the  .xiphoid  cartilage.  The 
head  is  still  relatively  large.  The  testicles  in  boys  approach 
the  inguinal  rings.  If  a  fetus  at  this  stage  should  be  born, 
it  might  live  from  one  to  fifteen  days,  but  would,  in  all 
probability,  eventually  die  from  insufficient  a.ssimilation  of 
food,  from  rapid  loss  of  heat,  and  from  imperfect  respiration, 
owing  to  the  undeveloped  state  of  the  finer  ramifications  of  the 
air-passages. 

Seventh  Month. — At  the  end  of  this  month  the  fetus 
measures  in  length  35  to  3S  cm.  (13.75  ^°  '5  inches)  and  weighs 
1 170  gm.  (41  '.{  ounces).  The  whole  body  is  covered  with  lanugo 
except  the  palms  of  the  hands  and  the  .soles  of  the  feet.  The 
large  intestine  contains  a  considerable  quantity  of  meconium. 
The  pupillary  membrane,  which  had  hitherto  obscured  the  pupil, 
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now  disappears.  A  child  bom  between  the  twenty-fourth  and 
twenty-eighth  weeks  usually  dies.  ^ 

Eighth  Month. — The  fetus  measures  in  length  39  to  41 
cm.  (15.25  to  16  inches)  and  weighs  1571  gm.  (3)^  pounds). 
The  hair  on  the  scalp  is  more  abundant ;  the  down  on  the  face 
is  disappearing.  One  of  the  testicles,  usually  the  left,  has  de- 
scended into  the  scrotum.  The  nails  are  firmer,  but  do  not  yet 
project  beyond  the  finger-tips.  At  the  end  of  the  eighth  month 
ossification  begins  in  the  lower  epiphysis  of  the  femur.  The  cord 
is  inserted  a  little  below  (0.6  to  1.2  inches)  the  middle  point, 
between  the  xiphoid  appendix  and  the  pubic  symphysis.  A  child 
bom  at  this  period  may,  with  proper  care,  survive. 

Ninth  Month. — The  length  of  the  fetus  measures  42  to  44  cm. 
(16.5  to  17.25  inches)  and  the  weight  is  1942  gm.  (4 J^  pounds). 
There  is  a  decided  increase  in  subcutaneous  fat.  The  nails  are 
not  yet  perfectly  developed.  Toward  the  end  of  this  month, 
near  the  thirty-sixth  week,  the  weight  is  about  5  1/2  pounds,  and 
the  diameters  of  the  skull  about  i  to  1.5  cm.  (0.39  to  0.50  in.) 
less  than  in  a  normal  fetus  at  term.^  The  bones  of  the  skull 
are  compressible  and  easily  molded  to  the  shape  of  the  pelvic 
cavity  ;  and  if  bom  at  this  time,  the  infant  with  ordinary  care 
will  certainly  live. 

Tenth  Month. — During  the  tenth  month  (thirty-sixth  to  for- 
tieth week)  the  fetus  is  developing  from  the  condition  just  de- 
scribed— that  is,  characteristic  of  the  thirty-sixth  week — into 
the  infant  at  term,  distinguished  by  all  the  features  that  indicate 
the  arrival  of  the  fetus  at  maturity.  It  is  during  the  last  month 
of  pregnancy  that  the  physiology  of  the  fetus  can  be  studied  to 
the  best  advantage.  It  has  now  reached  a  large  size  and  requires 
a  considerable  quantity  of  oxygen^  for  its  blood  and  nourishment 

•  There  persists,  even  yet,  in  the  minds  of  some  general  practitioners,  as  well  as 
among  the  laity,  as  the  writer  can  testify,  tjie  idea  that  children  bom  in  the  seventh 
month  will  be  more  likely  to  survive  than  those  bom  at  the  eighth  month.  Professor 
Parvin  {'  *  Science  and  Art  of  Obstetrics  " )  shows  how  this  superstition  has  descended, 
through  more  than  two  thousand  years,  from  Hippocrates,  who  explained  that  the 
fetus  is  placed  with  its  head  uppermost  in  the  uterine  cavity  until  the  seventh  month, 
when  the  increasing  weight  of  the  head  causes  it  to  fall  down  to  the  os  uteri.  As 
soon  as  this  occurs,  the  fetus  attempts  to  make  its  escape,  and  if  it  is  strong  It  suc- 
ceeds, but  if  the  attempt  fails,  it  is  repeated  at  the  eighth  month,  and  if  the  infant 
now  succeeds  in  escaping  from  the  womb,  being  exhausted  by  its  previous  effort,  it  is 
likely  to  die. 

»  Schroeder,  from  the  measurements  of  68  premature  infants,  gives  the  average 
biparietal  diameter  of  the  head  as  8.83  cm.  (3.5  in.)  from  the  thirty-sixth  to  the 
fortieth  week ;  8.69  cm.  (3.42  in.)  from  the  thirty-second  to  the  thirty-sixth  week  ; 
8.16  cm.  (3.21  in.)  from  the  twenty-eighth  to  the  thirty-second  week,  showing  that 
this  diameter,  a  most  important  one,  is  relatively  very  large  even  early  in  fetal  life. 

*  That  the  fetus  obtains  oxygen  from  the  maternal  blood  has  been  proved  by 
( I )  cutting  off  the  blood-supply  to  the  uterus,  when  the  fetus  will  die  of  asphyxia 
(Vesal,  Seyl) ;  (2)  by  the  discovery,  by  means  of  spectral  analysis,  of  oxyhemoglobin 
in  the  umbilical  vein  of  the  cord  (Zweifel). 
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for  its  tissues,  both  of  whicli  it  nbtaiiis  from  the  maternal  blood 
tiirouj^h  the  medium  of  the  epithelial  cells  that  fomi  the  outer- 
must  fetal  layer  of  the  [ilaceiita  (the  s)'ncytiuni).  From  the 
fact  that  tile  fetus  uniloubtedly  swallows  considerable  quantities 
of  liquor  amniiduriny  tiie  latter  months,  at  least,  of  pregnancy,* 
and  because  that  liquor  contains  a  small  proportion  of 
albumin.^  it  has  been  claimed  that  the  fetus  derives  its 
whole  nourishment  from  tlie  amniotic  flind,  while  the  func- 
tion of  the  placenta  is  confined  to  the  oxygenation  of  the 
fetal  blood, — a  theory  that  has  not  yet  found  general  accept- 
ance, nor  is  it  likely  that  it  ever  will.  Another  fact, 
however,  in  its  favor  is  the  secretion  of  the  stomachic  plands 
which  is  going  on  during  the  Intter  period  of  intra-utcrine 
life. ^  The  urine,  secreted  in  considerable  quantity,  and,  as  a 
rule,  albuminous,*  is  voided  freely  into  the  amniotic  cavity.  The 
fetus,  from  time  to  time,  moves  it.s  limbs  vigorously,  and  its 
heart  beats  from  one  hundred  and  twenty  to  one  hundred  and 
si.Nty  times  a  minute. 

The  circulation  of  the  fetal  blood  has  certain  peculiarities  that 
deserve  consideration.  Beginning  at  first  by  a  very  simple 
arrangement  in  a  tubular  heart  and  four  ves.sels  (two  arteries  and 
tvvo  veins),  which  carry  the  blood  t(.>  and  from  the  umbilical 
vesicle,  it  soon  assumes  the  characteristics  that  are  nmst  plainly 
to  be  seen  in  the  stage  of  pregnancy  under  consideration.  The 
blood  that  has  been  oxygenated  in  the  terminal  villi  of  the 
placental  tufts  is  returned  by  veins  of  increasing  size  to  the 
large  branches  of  the  umbilical  vein,  which  may  be  seen  directly 
under  tlie  amnion  on  the  fetal  surface  of  the  placenta.  These 
branches,  converging,  unite  in  the  umbilical  vein,  which  is  carried 
by  the  cord  to  the  fetal  body  at  the  luiibilicus.  Thence 
it  runs  along  the  anterior  surface  of  the  abdominal  cavity  to 
the  under  surface  of  the  liver,  where,  giving  off  branches  to 
the  lobus  quadratus,  lobus  Spigelii,  and  to  the  left  lobe,  it 
divides  into  two  main  trunks  at  the  transverse  fissure,  the  larger 
of  which  enters  the  portal  vein,  while  the  other  eni]jties  into  the 
ascending  cava  and  is  called  the  ductus  venosus.  Thus  by  far 
the  greatest  quantity  of  oxygenated  blood  that  is  returned  to  the 
fetus  from  the  placenta  mu.st  first  pass  through  the  liver  before 
entering  the  genei-al  circulation.     The  ascending  cava  conveys 

'  Zweifel,  "  Untersuchungen  Qlx-rdosMcconium,"  ".\rch.  f.  Gyn.,"  lid.  vii,  1875, 
P-  474- 

'  Anderson,  "  Am.  Jour.  Ohstrtrics,"  Aug.,  1884. 

•  Krukenlif  rg,  "  Magensecretion  dts  Ffitu.'*,"  "  Cenlralbl.  f.  Gj-n.,"  No.  22,  1S84. 

*  Riblwrt,  "  UeUjr   Albuminiirie   des    Neugeboren   u.    des    Kfltus,"   Virchow's 
Aichiv,"  Bd.  xcviii,  S.  527. 
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then  to  the  right  auricle  a  large  proportion  of  arterial  blood,  but 
mixed  with  it  is  the  venous  blood  from  the  lower  extremities  and 
the  blood  returned  from  the  liver.  But  this  great  volume  of 
blood  having  arrived  at  the  right  auricle,  instead  of  descending 
into  the  right  ventricle  and 
being  carried  thence  to  the 
lungs,  which  in  their  unex- 
panded  condition  could  not 
contain  it,  is  guided  across 
the  right  auricle  by  the  Eus- 
tachian valve,  and  enters  the 
left  auricle  by  means  of  an 
opening  in  the  interauricular 
septum, — the  foramen  ovale. 
From  the  left  auricle  the 
blood  from  the  ascending  cava 
enters  the  left  ventricle  and  is 
driven  thence  into  the  aorta, 
by  which  it  is  conveyed  pri- 
marily to  the  upper  extremity 
of  the  fetus  by  the  ascending 
branches  of  the  arch  of  the 
aorta.  Here  may  be  seen  an 
arrangement  peculiar  to  fetal 
life,  by  which  the  blood  is  di- 
verted from  the  unused  lungs 
and  conveyed  instead  to  the 
aorta.  Just  beyond  the  point 
at  which  these  branches  are 
given  off  there  opens  into  the 
aorta  a  large  branch  from  the 
pulmonary  artery  (the  ductus 
arteriosus),  which  conveys  the 
blood  that  enters  the  right 
auricle,  and  then  the  right 
ventricle,  from  the  descending 
vena  cava.  Only  a  small 
quantity  of  blood,  sufficient 
for  their  nutrition,  goes  to 
the  lungs.  Thus  the  aorta 
conveys  a  mixed  blood,  still 
further  devitalized  from  the  infu.sion  of  the  venous  blood  from 
the  head,  neck,  and  upper  extremities,  to  the  trunk  and  lower 
extremities.  It  is  by  this  arrangement  that  a  greater  quantity 
of  arterial  blood  is  conveyed  to  the  brain,  which  develops  so 


Fig.  68.  —  Diagram  of  the  fetal  circu- 
lation :  a,  «,  Aorta  ;  b,  innominate  artery; 
c,  left  carotid  ;  d,  left  subclavian;  e,  iliacs ; 
f,  internal  iliac  arteries ;  g,  hypogastric 
arteries ;  h ,  pulmonary  artery ;  1,  right 
ventricle ;  j,  left  ventricle ;  k.  ductus  ar- 
teriosus; /.left  auricle;  m,  left  auriculo- 
venlricular  opening ;  «,  foramen  ovale ;  0, 
right  auricle  ;  p.  Eustachian  valve  ;  q,  right 
auriculovenlricular  opening;  r,  vena  cava 
ascendens ;  s,  liver ;  /,  hepatic  vein ;  », 
branches  of  the  umbilical  vein  to  the  liver ; 
V,  umbilical  vein ;  w,  umbilical  cord ;  x, 
bladder ;  y,  vena  cava  descendens ;  », 
ductus  venosus  (Flint). 
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rapidly  duriiifj  intra-utcrine  life.  Following  the  blood-current 
down  the  aorta  to  the  iliac  arteries,  and  thence  to  their  internal 
branches,  two  arteries,  one  from  each  branch,  ascend  to  the 
umbilicus  whence  they  pass  out  of  the  body  to  form  the 
two  arteries  of  the  umbilical  cord.  Witiiin  the  body  they 
are  known  as  the  hypogastric  arteries.  The  two  arteries 
of  the  cord  carry  to  the  placenta  vitiated  blood,  which,  in 
the  terminal  placental  villi,  discharges  into  the  maternal  blood 
the  effete  products  of  the  life-processes  in  the  fetus  and  re- 
ceives in  return  a  fresh  sitpply  of  oxygen  and  nutriment, 
and  probably  a  fair  share  of  the  soluble  salts  of  the  blood, 
as  well  as  any  other  substance,  medicinal  *  or  otherwise,  that 
the  maternal  blood  may  contain  in  solution  or  possibly  even 
in  suspension. 

While  the  passage  of  matter  from  the  maternal  into  the 
fetal  blood  seems  to  occur  so  frequently,  it  would  appear  to  be 
more  difficult  for  substances,  aside  from  the  effete  products 
of  tissue  activity,  to  pass  from  fetus  to  mother.  There  is 
reason  to  believe,  however,  that  the  poison  of  syphilis  may 
take  this  course.  It  has  also  been  demonstrated  that  certain 
drugs,  as  strj'chnin,  may  pass  from  fetus  to  mother.*  The  ( 
ease  with  which  medicinal  substances  pass  from  mother  to  fetus 
has  caused  anxiety  lest  in  the  administration  of  powerful  drugs 
to  the  mother  the  fetus  might  be  injuriously  affected.^  It  is 
po.ssible,  of  course,  to  harm  the  fetus  by  administering  poisonous 
substances  to  the  mother,  but  it  is  extremely  unlikely  tliat  the 
fetus  will  be  much  affected  unless  the  dose  to  the  mother  much  j 
exceeds  the  usual  therapeutic  limit.  But,  like  the  adult,  the 
fetus  may  become  accustomed  to  a  drug,  and  be  able  finally  to  I 
endure  large  quantities  of  it  in  the  maternal  blood.*  j 

The  temperature  of  the  fetus  in  utero  is  slightly  higher 
than  that  of  its  mother.  Priestley,*''  in  experiments  on  rabbits 
and   cats,    found    the    temperature    of  the   fetus    about    i°    F.         ( 

'  Chloroform,  carlxinic  oxid  gas,  salicylate  of  sodiiim,  benr-oatc  of  sodium, 
alropin,  .■ilrychnin,  iiinrjiihiii,  (]iitnin,  corrosive  sublimate,  iodid  of  potnuium,  ether, 
urta,  the  bile-sails,  soluble  salts  of  lead,  tobacco,  sulphiiidigolate  of  soda,  the  germs  ( 

of  many  disea.ses,  have  all  been  known  lo  ]>a.ss  from  mother  to  fetus.  ' 

'Schroeder,  "  GeburtshUlfe,"  Slhcd.,  p.  63. 

•  I'arvin's  "Obstetrics,"  148. 

*  I  was  obliged  on   one   occasion  to   administer  very  large   doses  of  morphin  j 
daily  for  a  period  of  some  vfecks  to  a  patient  who  was  suffering  from  general  septi- 
cemia in  the  seventh  month  of  pregnancy.     The  fetus  continued  to  move  actively  in 
uttro,  and  I  could  detect  no  change  in  the  fetal  heart-sounds.     The  woman  linally 
gave  birth  lo  a  living  infant. 

'  "  l.uinleian  Lectures  on  the  Pathology  of  lotra-ulerine  Death,"  rep.  for 
"Brit.  Med.  Jour.,"  1887,  p.  16. 
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higher  than  that  of  its  mother,  which  is  not  surprising  in 
view  of  the  great  functional  activity  in  the  organs  of  the 
rapidly  growing  fetus,  and  of  the  fact  that  the  liquor  amnii, 
although  abstracting  heat  to  some  extent  from  the  fetal  body, 
remains  itself  at  a  constant  temperature  equal  at  least  to 
that  of  the  maternal  body.  Taking  the  temperature  in  ano 
of  a  fetus  coming  down  during  labor  by  the  breech,  and 
comparing  it  with  the  temperature  of  the  vagina,  ^  or  taking 
the  temperature  of  infants  immediately  after  birth,*  the  fetal 
body  is  found  warmer  by  0.5°  C.  than  the  maternal  body. 

Of  all  the  organs  in  the  fetal  body,  the  liver  seems  the  most 
active.  Almost  all  the  arterial  blood  from  the  placenta  goes 
first  to  the  liver.  The  great  quantity  of  meconium  in  the 
fetal  intestines — a  substance  composed  mainly  of  bile-salts — 
attests  the  active  secretory  work  of  this  organ,  and  to  it,  also, 
may  be  attributed  the  source  of  the  large  quantity  of  glycogen  ' 
found  in  fetal  tissues,  especially  the  muscles,  where  this  substance 
probably  has  work  to  perform,  the  nature  of  which  is  not  yet 
understood. 

THE  MATURE  FETUS. 

There  is  no  single  sign  that  enables  one  to  declare  a  given 
fetus  to  be  fully  mature  ;  but  tlie  weight,  measurements,  and  stage 
of  development,  taken  togetlier,  indicate  with  tolerable  accuracy 
the  length  of  time  that  the  fetus  has  remained  in  utero.  By  the 
two  hundred  and  eightieth  day  a  healthy  fetus  should  weigh 
about  3317  to  3459  gm.  (7;^  to  7^  pounds),  according  to 
the  statistics  of  Lusk  and  Parvin  ;  but  in  Europe  the  weight  of 
the  mature  fetus  is  somewhat  less,  for  the  statistics  of  Scan- 
zoni,  Ingerslev,  Hecker,  Fesser,  and  Bailly,  including  a  very  large 
number  of  observations,  give  a  weight  of  less  than  3175  gm.  (7 
pounds).  Variations  in  weight  at  term  between  2728  and  4082  gm. 
(6  and  9  pounds)  *  are  by  no  means  rare,  and  the  range  of  possi- 
bility in  the  weight  of  a  mature  fetus  is  a  very  wide  one.     Thus 

'  Wurster.  "  Berlin,  klin.  Wochens.,"  1869,  No.  37,  and  "  Heitr.  z.  Tocother- 
mometrie,"  D.  i,  ZOrich,  1870. 

» See  Barenspning,  Mailer's  "  Archiv,"  1851 ;  SchSfer,  D.  i,  Greifswald ; 
Andral,  "Gaz.  H4bd.,"  July,  1870;  Schroeder,  Virchow's  "Archiv,"  Bd  xxxv,  S. 
261 ;  and  the  ••  Lehrbuch,"  8th  ed.,  1894,  p.  65 ;  also,  Alexeeff,  "Archiv  f.  Gyn.," 
Bd.  X,  S.  141. 

*  Marchand,  "Ueber  das  Glykogen  in  einigen  (otalcn  Geweben,"  Virchow's 
"  Archiv,"  Bd.  c,  S.  42. 

♦  An  infant  of  over  nine  pounds  is  not  common,  while  heavier  wel(;hl5  are  pro- 
gressively rare.  Out  of  1000  infants.  Dr.  Parvin  saw  but  one  that  weighed  1 1  pounds 
(Parvin's  "Obstetrics,"  p.  138).  Of  1156  infants  born  in  my  service  in  the  Mater- 
nity Hospital,  the  heaviest  weighed  12  pounds. 
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Harris  '  refers   to  an   infaiit  that  weipheii   but  a  piiund,  and  to 
another,   the  child  of  the   Nuva  Scotia  tjiantcss,    tliat  wt-is^hed 
13040.7.S  gm.    (2SJ^'   pounds)   at  term.      A  decided  departure, 
however,  from  the  normal  average  indicates,  on  the  one  hand, 
prematurity  or  a  weak  development ;  on  the  other,  the  prolonga- , 
tion  of  prcj^nancy,  race  peculiarities,  the  \igor  or  excessive  size 
of  the  parents,  especially  the   mother,  or  the  preoccurrence  of 
several  pregnancies.      Sex  also  influences  the  size  of  the  infant, 
males  beini;;,  on  an  average,  larger  than  females.     The  length  of 
a  mature  fetu.s  is  51  to  53  cm.  {20  to  2\  in.).     The  width  across , 
the  shoulders  (binacromial   diameter)  is  about  13  cm.  (4.75  in.); 
the   dorso.sterna!   diameter   is  y  to  9.5  cm.  (3.5  to  3.75  in.) ;  the 
biniliac,  9.5  to  10  cm.  (3.75  to  4  in.).     The  length  of  the  foot  is| 
about   8  cm.  {3.15  in.). ^      The  dimensions  of  the   head  arc   im- 
portant as  a  sign  of  the  development  of  the  fetus. 

The  following  dimensions  of  the  fetal  head  may  be  consid- 
ered characteri.stic  of  the  normally  developed  infant  directly 
after  its  expulsion  from  the  uterus  : 

Bilein|>oral  (U.  T. )  diameter, 8      cm.  (3. 15  in.). 

Hiparietal  (H.  V.)  dinmcler, <)%  cm.  (3.64  in.). 

Occipiltifrr.nlal  (( ).   I'. )  diameter 1114"  cm.  (4.56  in. ). 

Occipilomenlal  (f).  M.)  diameter, 13      cm.  15.12  in.). 

Maximum  (M.  M.)  diameter, 13'^  cm.  (5.32  in.). 

.SulxK'cipitobrenmntic  (S.  O.  B.)  diiimcter,    .  9^  cm.  (3.74  in). 

Trachelobregmatic  (  T.  B. )  diameter,     .    .    .  9  J*  tii  10      cm.  (3.74  to  3.94  in). 
Circumferences:  O.  ¥.,  34 |'i  cm.  (13.5810.);  S.  O.  H.,  30(11.8);  U.  M.,  37  (14-5). 

These  dimensions  are  subject,  however,  to  considerable 
modifications.  Any  of  the  causes  that  tend  to  increase  the  size 
of  the  infant  as  a  whole  likewise  influences  the  .size  of  the  head  ; 
but  even  uitli  a  norma!  body-weight  and  length  the  head  may 
be  di.sprojjortionntely  large,  without  being  diseased. 

Another  valuable  sign  of  maturity  in  the  fetus  is  the  appear- 
ance and  extent  of  certain  centers  of  ossification.^  In  the 
center  of  the  lower  epiphysis  of  the  femur  is  foimd  at  birth 
a  spot  of  ossification  measuring  five  millimeters  in  diameter, 
while  a  similar  but  smaller  spot  is  ju.st  appearing  in  the  upper 
epiphysis  of  the  tibia.  The  center  of  o.s.sification  in  the  astrag- 
alus is  found  without  difficulty,  for  it  first  appears  at  the 
seventh  month  of  intra-uterine  life.  The  center  of  ossification 
in  the  cuboid  bone  is  at  birth  beginning  to  make  its  appearance. 

'  Note  to  Playfair's  "  Midwifery." 

'  Negri  say.s  (".-Vran.  di  Oslet.,"  May  to  June,  1885)  tliat  when  the  foot  measures 
eight  centimeters  the  fetus  is  well  developed  and  weighs  about  3500  ^m. 
"  See  Ro&sii,  "  Araer.  Jour,  of  Obstetrics,"  18S6,  p.  i8. 
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The  ossified  spot  in  the  lower  epiphysis  of  the  humerus  only 
appears  some  months  after  birth. 

The  general  appearance  of  a  new-bom  infant  is  of  value  as 
indicating  whether  or  not  the  fetus  had  reached  maturity  before 
its  expulsion  from  the  uterus.  A  healthy  infant  at  term  looks 
stout  and  well-nourished.  The  face  is  plump  and  is  free  from 
lanugo ;  miliaria  are  seen  about  the  tip  of  the  no.se,  but  are 
not  nearly  so  evident  as  they  were  in  the  ninth  month  of 
intra-uterine  exi.stcnce.  The  eyes  are  usually  opened,  the  limbs 
move  vigorously,  and  the  child  seizes  with  its  lips  the  nipple 
when  presented  to  it,  and  sucks  with  energy.  The  verni.K 
caseosa  is  abundant  only  on  the  back  of  the  child  and  on  the 
flexor  surface  of  the  limbs.  The  nails  project  beyond  the  finger- 
tips ;  the  cartilage  of  the  ears  and  nose  feels  firm  ;  eyebrows  and 
eyelashes  are  well  developed  ;  the  hairs  of  the  scalp  are  about 
an  inch  long ;  the  bones  of  the  head  are  hard  and  lie  close 
together.  The  breasts  in  both  se.Kes  are  large,  and  usually  a  thin 
fluid  can  be  squeezed  out  of  them.  In  boys  the  testicles  are 
usually  to  be  felt  in  the  scrotum,  although  the  tunica  vaginalis 
is  not  yet  closed.  In  girls  the  labia  majora  are  usually  approxi- 
mated, although  occasionally  the  nymphae  project  between  them. 

The  Determination  of  Sex. — In  all  countries  the  number  of 
male  children  bom  e.Kcecds  the  number  of  females,  the  average 
proportion  being  io6  to  loo ;  but,  as  more  boys  die  than  girls, 
by  the  time  puberty  is  reached  the  se.xes  arc  about  equal  in  num- 
ber. The  normal  proportion  is,  however,  in  modern  times  much 
disturbed  by  the  migratory  tendencies  affecting  chiefly  the  male 
populations  of  old  and  long-.scttled  countries.  The  law  that 
governs  the  production  of  se.x  has  long  been  a  subject  of  dis- 
cussion and  speculation.  The  Hippocratic  doctrine  that  the 
right  ovary  produced  boys  and  the  left  girls  was  accepted  for 
centuries,  and  upon  this  belief  was  founded  the  precept  that 
women  who  desired  male  offspring  should  lie  during  coitus 
upon  the  right  side,  while  those  who  desired  daughters  must 
lie  upon  the  left  side.  By  experiments  upon  animals,  by  the 
observation  of  women  in  whom  one  ovary  was  destroyed  by 
disease  or  removed  by  an  operation,  and  by  a  more  complete 
knowledge  of  the  mechanism  of  impregnation,  the  long-accepted 
teaching  of  Hippocrates  was  disproved,  although  not  until  com- 
paratively recent  times.  At  present  it  is  yet  undecided  whether 
the  question  of  .sex  is  determined  before  impregnation  occurs, — 
that  is,  whether  certain  spermatic  particles  or  ovules  are  predes- 
tined to  produce  males,  while  others  produce  females ;  whether 
the  sex  is  impressed  upon  the  ovule  at  the  moment  of  conception, 
or  whether  the  embryo  is  possessed  of  the  elements  of  both 
sexes  until  one  or  the  other  acquires  a  preponderating  influence 
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owing  to  causes  which   may  be  operative  during  the  early  part 

of  pregnancy.  The  first  theory  receives  its  chief  support  from 
the  fact  that  unioval  twins  are  invariably  of  the  same  sex,  which 
looks  as  though  the  ovule  was  predestined  in  the  ovary  to  the 
formation  of  one  or  the  other  sex.  The  last  thcijrj'  is  based 
upon  the  study  of  plants  and  lower  animals,  in  which  the  sex  is 
only  determined  at  some  time  after  conception  by  the  influence 
of  nourishment  ;  overfeeding  being  found  to  produce  females, 
underfeeding  to  produce  males.  It  is  even  possible  in  the  case 
of  certain  animals  to  alter  the  sex,  or  at  least  to  produce  her- 
maphrodites, even  after  the  se.xual  organs  have  begun  to  be  dif- 
ferentiated. ^  This  thcor)'  is  further  supjiorted  hy  the  fact 
that  in  the  lumian  embrj'o  the  elements  of  both  sexes  are  always 
present  apparently  in  equal  force  during  the  early  part  of  em- 
br>-onal  life.  The  belief  that  the  sex  of  a  human  embrj'o  is 
impressed  upon  it  at  the  moment  of  conception  rests  upon  the 
fact  that  in  certain  conditions  of  nutrition  or  .sexual  vigor  in  one 
or  the  other  [larent  one  sex  preponderates,  while  under  opposite 
conditions  the  other  sex  is  most  frequently  produced.' 

Disregarding  the  time  at  which  the  sex  is  determined,  the 
most  diverse  conditions  have  been  called  upon  to  explain  ap- 
parent departures  from  the  normal  numerical  relation  of  the 
sexes  at  birth.  Illegitimacy, ^  age  of  parents,*  conception  at 
certain  periods  after  menstruation,^  deformities  in  the  female 
pelvis,*  the  nutrition  or  se.xual  vigor  of  the  parents,''  the  ten- 
dency of  each  sex  to  produce  the  opposite  or  the  revcr.se,*  the 


'  111  llie  CISC  of  the  larvie  of  bees  from  impregnated  ejjgs,  when  llie  female  gen- 
ital oi^ans  have  Liei^un  to  apjiear,  if  llie  nnurishmeiit  is  verj'  insiitlkii-nl,  iiisteocl  of 
becoming  female  workers  llicse  animals  will  aciiially  develop  into  true  liurmapUro- 
dites,  with  the  organs  of  Ixjth  sexes  (Ftln.t). 

"Thury  ("  Zeiticli.  f.  w.  Zoologic,"  1863,  Bd.  xiii,  S.  541)  found  in  29  experi- 
ments upon  cnttle  that  in  every  case,  if  connection  occurred  al  the  beginning  of  heat, 
females  were  produced  ;  if  at  the  end,  males. 

•  Filrst  ("  Archiv  f  Gjn.,"  Bfl.  ixviii,  S.  19)  says  that  in  illegitimRle  births  the 
males  fall  belnw  the  average  (hosed  U|>on  807,332  cases).  This  coincides  with  my 
experience  in  the  Maternity  Hospital  in  more  tlian   looo  coses  of  illegitimate  births. 

*  See  llofacker,  "  Uelier  die  F.igen.sch.  wclche  sich  von  <ien  Ellem  auf  die 
Nachk.  vercrben,"  1828;  .Sadler,  "  Ijiw  of  Population,"  London,  1S30;  lleckcr, 
"Archiv  f.  Gyn,,"  )M.  vii.  S.  448;  Bidder,  "Zeitsch.  f  Cehurish.,"  Bd.  ii,  S. 
358;  Ahlfeld,  "Archiv  f.  Gj-n.,"  Hd.  ix,  .S.  448:  Wall,  "  The  Causation  of  Sex," 
London  "  Lancet,"  1887,  i,  pp.  261,  307. 

>  Thury,  he.  n't.  ;  Coste,  "  Comptes  Rendus,"  1865  ;  Sc)m>eder,  "  Lebibucb," 
8te  Aufl.,  18.S4,  S.  33;  Ktlrsl.  "  Kneben  Ucbersichuss  nach  Conception  zur  Zeit  der 
postmenstruellen  .\n.1njie,"  "  .Archiv  f  Gyn.,"  Bd.  xxviii,  .S.  18. 

'Olshausen,  "Klinische  Beitrage,"'  Malle,  1884;  Linden,  "Hat  das  enge 
Becken  einen  Kinlltiss  auf  die  Enlsielumg  des  Geschlechts? "  Dis.  Inaug.,  Mar- 
burg, 1884;   R,  Dohrn,  •'  Zeitsch.  f  tieburtsh.  u.  Gyn.,"  Bd.  xlv,  S.  80. 

'  See  FQrst,  he.  (it.,  and  Sehnieder,  0/.  fiV. ,  S.  33.  Also  SchenU  (Determination 
of  .Sex,  authorized  translation,  Chicago,  1898),  who  beheves  that  imix-rfecl  metabolism 
and  glycosuria  in  the  mother  predisixise  to  female  offspring,  while  a  strong  nitrogenous 
diet  and  absence  of  sugar  in  the  urine  prepare  a  woman  to  bear  male  offspring. 

'  Sec  FQrst,  loe.  cit. 
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tendency  to  produce  that  sex  which  is  most  needed  to  per- 
petuate the  species,  1  the  season  of  the  year,  2  climate  and  alti- 
tude,* and  the  degeneration  of  a  race,  as  during  the  decadence 
of  imperial  Rome,* — have  all  been  advanced  as  reasons  for  ap- 
parent excess  in  the  number  of  male  or  female  births  as  the  case 
might  have  been.  All  these  theories,  however,  have  been  found 
either  false  or  inadequate  upon  further  investigation.  An  ex- 
planation that  appeals  to  the  author's  reason  is  that  the  indi- 
vidual stronger  in  mental,  physical,  and  sexual  attributes  will 
impress  upon  the  ovule  at  the  moment  of  impregnation  that 
individual's  sex.  A  perfectly  satisfactory  explanation  of  the  de- 
termination of  sex,  however,  is  difficult  to  obtain,  while  the  pro- 
duction of  the  sexes  at  will  has  hitherto  been  an  impossibility. 

Multiple  Fetation. — It  is  the  rule  that  but  one  fetus  at  a 
time  is  developed  within  the  uterus  of  a  human  female.  Once  in 
about  120  pregnancies,*  however,  two  fetuses  are  developed 
simultaneously  in  the  same  uterus,  so  that  twins  are  not  of  un- 
common occurrence.  Triplets  are  found  once  out  of  7900, 
quadruplets  once  out  of  371,126  births.  Quintuplets  are  ex- 
tremely rare.  There  is  one  case  of  scxtuplets  on  record.* 
Multiple  fetation  maybe  the  result:  (i)  Of  the  impregnation 
of  a  single  ovum  that  contains  two  or  more  germinal  vesicles, 
or  in  which  the  formative  material  of  the  area  germinativa 
divides  \*  (2)  of  the  impregnation  of  two  or  more  ova  which 
were  contained  either  in  one  Graafian  follicle  or  in  separate 
follicles,  the  latter  being  situated  cither  in  one  or  both  ovaries. 
There  may  be  a  hereditary  disposition  to  multiple  fetation. 
Boer  reported,  in  1 808,  an  extraordinary  example  :  ^  A  woman 
aged  forty  had  in  1 1  pregnancies  during  twenty  years  given  birth 
to  32  children,  to  wit :  quadruplets  twice,  triplets  six  times,  twins 
thrice.  The  woman  herself  was  one  of  quadruplets  and  her 
mother  had  had  38  children.  Her  husband  was  one  of  twins, 
and  there  was  a  history  of  other  plural  births  in  his  family. 

*  DQsing,  "  Die  Regulirang  des  GeschlechtsverhSlUnisses  bei  der  Vermehrung 
der  Menschen,  Tbiere,  u.  Pflanzen,"  Jena,  1884. 

'  According  to  Diising  {loc,  cit.),  women  impregnated  in  summer  give  birth 
to  fewer  boys  than  those  impregnated  in  winter  (conclusions  based  on  more  than 
10,500,000  births). 

*  Ploss  found,  in  Saxony,  that  up  to  2000  feet,  the  greater  the  attitude,  the  larger 
was  the  number  of  male  births  (at  2000  feet,  107.8  to  100). 

*  Darwin's  Collected  Works. 

'  According  to  statistics  collected  by  Veit,  based  on  more  than  13,000,000 
births,  twins  occur  once  in  89  pregnancies  ;  in  New  York  and  Philadelphia  the  pro- 
portion is  about  I  to  120. 

*  Vassali,  "Gaz.  Med.  Ital.  Ix)mbardia,"  Milano,  1888,  No.  38. 
'  Ahlfeld,  "  Atchiv  f.  Gyn.,"  Bd.  ix,  S.  I96. 

»  "  Wien.  med.  Wochens.,"  No.  3,  1897. 
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If  the  multiple  fetation  is  the  result  of  the  impregnation 
of  a  single  ovum,  there  is  but  one  chorion  and  one  decidua 
rellexa,  allhoiifjli  each  fetus  is  inclosed  in  its  own  amnion.' 
In  these  cases  the  sex  of  the  fetuses  is  the  same.  The 
placenta*  arc  usually  found  intimately  united  when  expelled 
at  term,  presenting  extensive  arterial  and  venous  anastomoses — 
a  condition  that  may  give  rise  to  the  deformity  of  one  of  the 

twins,  known  as  acardia. 
But  in  the  early  stages  of 
development  each  placenta, 
even  in  unioval  twins,  is 
separate.  When  the  em- 
brj'os  are  derived  each  from 
a  separate  ovum,  there 
sliould  be  separate  deciduae 
reflexic,  chorions,  and  pla- 
centa:. Occasionally,  how- 
ever, when  the  ova  arc  im- 
planted close  together,  the 
placentae  may  be  joined, 
there  may  be  but  one 
liecidua  refie.xa,  and  it 
may  be  difficult  to  detect 
the  double  layer  of  chorion 
that  should  separate  the 
two  ova. 

Although  twins  are  not 
infrequently  born,  the  con- 
dition should  be  regarded  as 
pathological  in  its  influence, 
at  least,  upon  the  fetus. 
From  statistics  collected  by 
Schatz,^  it  appears  that  in 
twins  from  different  ova  one  is  born  dead  in  ever\'  twenty- 
three  cases,  while  from  the  same  ovum  the  death-rate  is 
one  in  six.  One  fetus  will,  perhaps,  outstrip  its  fellow  in 
growth,  and  divert  the  greater  part  of  the  nourishment  from 
the  mother  to  itself,  thus  growing  rapidly  and  encroaching  so 
upon  the  room  that  should  belong  to  the  weaker  fetus  tliat  the 


Fig.  fig. — Feins  papyraceus 
(nuUior's  specimen). 


'  Occasionnlly  iwo  feluses  fire  found  in  a  single  .imniotic  cavity,  which  is  to  be 
explained  (I)  try  the  atrophy  and  absoq>lion  of  the  conlit;iiou.s  amniotic  walls;  (2)  by 
niptine  of  the  amnion  in  the  latter  munths  from  the  viijotous  movements  of  the 
fetus;  or  (3)  by  the  devplopniciit  of  but  a  single  omnion  from  the  very  beginning 
(Myschkin,  Virchow's  ".\rchiv,"  lid.  cviii,  S.  133,  I46). 

»  "  Archiv  f.  Gyn.,"  Bd.  xxix,  S.  438. 
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latter  is  killed  and  finally  pressed  flat  against  the  uterine  wall 
(fetus  papyraceus).  Hydramnios  is  also  very  common  in  twin 
pregnancies,  and  occasionally  one  fetus  is  converted  into  an 
acardiac  monster.  If  the  fetuses  of  a  twin  pregnancy  escape 
the  dangers  of  intra-uterine  life,  there  are  many  complications 
awaiting  them  in  labor.  Should  one  fetus  die  during  pregnancy, 
it  is  usually  retained  until  term,  when  the  living  and  dead  children 
are  cast  off  together,  widely  different  in  appearance  and  develop- 
ment ;  ^  or  else  one  ovum  may  be  aborted  at  an  early  period  of 
pregnancy,  while  the  other  goes  on  developing  until  term.* 

Even  though  both  children  have  been  retained  in  utero  an 
equal  length  of  time,  there  is  usually  a  marked  difference  in 
their  length  and  weight,  especially  if  they  have  resided  in  one 
ovum.'  In  cases  of  uterus  duplex,  fetuses  of  different  ages 
have  been  found  in  the  two  divisions  of  the  uterus.  Fordyce 
Barker  reports  a  case  of  delivery  of  two  mature  children  from  a 
woman  with  a  double  uterus,  one  male,  the  other  female,  at  an 
interval  of  two  months.*  Upon  such  cases,  and  also  upon  the 
fact  that  of  twins  in  negresses  rarely  one  is  light  and  the  other 
dark,  showing  probably  different  paternity,  has  been  based  the 
theory  of  superfetation ;  but  as  there  is  no  clear  proof,  as  yet, 
of  the  occurrence  of  ovulation  during  pregnancy,  the  possibility 
of  the  impregnation  of  ovules  which  escaped  from  their  Graafian 
follicles  at  rather  wide  intervals  of  time,  say  weeks  or  months, 
is  doubtful.* 


CHAPTER  IV. 

The  Development,  the  Anomalies,  and  the  Diseases  of  the  Fetal 

Appendagfes :  the  Membranes,  the  Placenta, 

and  the  Umbilical  Gird. 

The  study  of  the  development,  anomalies,  and  diseases  of 
the  fetal  appendages  is  necessary  to  a  clear  understanding  of 
fetal  pathology.  First  will  be  considered  the  development  and 
diseases  of  the  fetal   appendages  springing  directly  from   the 

>  SchulUe,  "  Volkm.  Samml.  klin.  VortrSge,"  No.  34. 

'  SiroU,  "L'Union  midicale  du  Canada,"  July,  1887;    and  Warren,  "Am. 
Jour.  Obstetrics,"  1887. 
•  Schatz,  lot.  cit. 
«  See  Lusk,  op.  eit..  p.  233,  ed.  1886. 

>  For  some  interesting  observations  which  would  seem  to  indicate  the  possibility, 
at  least,  of  ovulation  during  pregnancy,  see  "Ovulation  During  Pregnancy,"  Chris- 
topher, "  Am.  Jour.  Obstetrics,"  1886,  p.  457. 
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embryo — namely,  the  amnion,  the  chorion,  the  allantois,  and 
the  placenta ;  lastly,  the  decidua:,  the  maternal  envelope  of  the 
fetus. 

THE  AMNION. 

After  segmentation  has  occurred,  and  after  the  interior  of 
the  ovum  has  become  reduced  to  a  granular  mass,  around  which 
is  a  membrane  composed  of  a  single  layer  of  cells,  at  a  certain 
point — the  embryonal  area — in  this  membrane  there  appears  a 
thickening,  by  a  heaping  up  of  the  cells.  Finally  this  mass  of 
cells  resolves  it.self  into  two  layers  (ecto-  and  entoderm),  and 
between  these   two   appears  another  layer  of  cells  (me.sodemi). 

The  outer  layer,  the  ectoderm,  .sends  a  prolongation  around 
the  whole  interior  surface  of  the  ovum,  and  this  layer  receives  a 
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Fig.  70. — f\  Embi-yo  j  tc,  cephalic 
extremity ;  eg,  caudal  extremity ;  ca, 
ciiy  amniotic  hood  ;  pt\PP*  plt^uropcri- 
toneal  cavity ;   j',  umbilical  vesicle. 


Fig.  71. — t.  Embryo;  it,  amnion; 
oa,  amniolic  umbilicus;  cac,  amnio- 
cliDriaiml  cavity  ;  pp,  pp,  plcuroperilo- 
neal  cavity ;  f  A,  chorion  ;  wz',  vitel- 
line* mciubrane ;  vo,  umbilical  vesicle. 


reinforcement  from  the  middle  layer  of  cells,  or  the  mesoderm. 
As  the  embryo  begins  to  a.ssume  a  ilefinite  shape,  the  lateral 
walls  fold  in  toward  one  another,  and  the  caudal  extremity 
approaches  a  little  to  the  cephalic  end  of  the  embiyo.  giving 
it  the  arched  back  characteristic  of  the  yoimg  embryo.  The 
tjuter  layer  of  cells,  forming  a  membrane  continuous  with 
the  outer  covering  of  the  embryo,  instead  of  being  simply  car- 
ried forward  to  meet  in  the  median  line  in  front,  sends  reduplica- 
tions backward  over  the  dorsal  aspect  of  the  embiyo,  which 
shortly  meet  and  join  one  another.  There  are  con.sequently  two 
cavities  formed, — one  within  t!ie  membrane  doubled  back  upon 
itself;  the  other  between  the  inner  (the  true  amnion)  of  the  two 
layers  of  membrane  and  the  outer  covering  of  the  embiyo.      The 
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latter  is  the  true  amniotic  cavity,  which  is  gradually  more  and 
more  distended  by  the  accumulation  of  fluid  until  the  membrane 
which  contains  it  is  pushed  out  on  all  sides,  uniting  in  front 
around  the  umbilical  cord,  and  coming  in  contact  throughout 
the  whole  extent  of  the  ovum  with  the  outer  membrane  (true 
chorion),  to  which  it  becomes  loosely  united  by  a  gelatinous  sub- 
stance,— the  tunica  media  of  BischofT. 

The  Fully-developed  Amnion.  —  The  amnion  forms  the 
innermost  of  the  membranes  that  surround  the  fetus  at  term. 
It  is  continuous  with  the  fetal  epidermis  at  the  umbilicus,  forms 
a  complete  sheath  for  the  umbilical  cord,  and  covers,  the 
fetal  surface  of  the  placenta.  In  its  structure  it  consists 
of  a  single  layer  of  flat  endothelial  cells  turned  toward  the 
cavity  of  the  amnion,  and  externally  of  a  layer  of  young 
connective  tissue,  in  which  may 
be  seen  long  spindle-  or  star- 
shaped  cells  with  long  nuclei 
imbedded  in  a  fibrous  substance. 
The  regular  disposition  of  the 
inner  layer  of  endothelial  cells, 
however,  is  disturbed  at 
certain  points  of  the  amnion 
Ijring  over  the  placenta,  where 
numbers  of  cells  are  heaped 
together,  forming  a  little  villus- 
like  projection.  There  are,  nor- 
mally, no  blood-vessels  in  the 
amnion,— at   least,   in   its   later      .    ''"'«■  7f-7:^°7P'«'.'""  °V!li'"?' 

'  .        nion :  «,  Umbilical  vesicle ;  /,  pedicle 

stages     of    development;      their      of  the  allantois ;«,  amniotic  cavity. 
possible  occurrence,  however,  in 
hydramnios  will  be  referred  to  later. 

The  Liquor  Amnii. — It  is  the  physiological  function  of  the 
amniotic  membrane  to  furnish  a  fluid  medium  (the  liquor  amnii), 
which  distends  the  uterine  walls  and  allows  the  fetus  some  free- 
dom of  movement,  and,  by  its  density,  approaching  the  specific 
gravity  of  the  fetus,  robs  these  movements  of  much  muscular 
effort  It  acts  as  an  additional  protection  to  the  fetus  from  ex- 
ternal violence,  pressure,  and  changes  of  temperature  ;  it  receives 
the  urine  secreted  in  the  latter  part  of  fetal  life  ;  and,  perhaps, 
has  some  little  part  in  the  nourishment  of  the  fetus,  or  at  least 
in  supplying  the  fetal  tissues  with  that  excess  of  water  which 
they  have  been  shown  to  possess  during  intra-uterine  life.^ 
That   the   fetus   actually   swallows    considerable    quantities   of 

'  Preyer,  "  Pbysiologie  des  Embryos." 
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liquor  amnii  admits  of  no  doubt,  for  not  only  have  lanugo  and 
epidermis-scales  been  found  in  the  meconium,'  but  also  particles 
of  colored  matter  which  had  entered  the  amniotic  fluid  from  the 
maternal  structures  (Zunt/.).  It  is  not  likely,  however,  that  the 
liquor  amnii  plaj-s  an  important  part  in  the  nutrition  of  the 
fetus,  as  claimed  by  von  Ott  and  others  ;  for  if  it  did,  the  birth  of 
uell-nourished  cliildren  with  a  breach  of  continuity  in  the  upper 
part  of  the  alimentary  tract  from  the  mouth  to  the  small  intes- 
tine would  be  inexplicable. 

The  Composition  of  tiie  Liquor  Amnii. — The  anniiotic  fluid  is 
usually  almost  clear ;  occasional!)',  however,  opaque,  ^vhitish, 
greenish,  or  a  dark  brown  from  the  presence  of  meconium,  or  of 
a  reddish  color  when  the  fetus  is  macerated.  The  .specific  gravity 
varies  from  lOOJ  to  102.S  (Schroeder).  being  usually,  however, 
about  1007  to  101  1.  Its  reaction  is  .slightly  alkaline.  It  contains 
salts,  urea,  carbonate  of  ammonia,  kreatinin,  albumin,  lanugo, 
.sebaceous  matter,  epidcniiis,  scales  from  the  fetal  skin,  and  epi- 
thelium from  the  bladder  and  kidneys.  The  quantity  of  the  liquor 
amnii  differs  at  tlifferent  period.s  of  pregnancy  ;  in  the  early  stages 
it  develops  with  great  rapidit)',  and  at  the  middle  of  pregnancy  has 
reached  its  maximum  of  about  I  to  1.5  kilograms  (2.2  to  ^.i 
pounds)  (Landois).  From  this  time  it  diminishes  in  amount,  until 
at  the  end  of  pregnancy  its  average  quantity  is  680  gm.  (1.5 
pounils). - 

The  Origin  of  the  Liquor  Amnii — The  origin  of  the  liquor  amnii 
has  been  attributed  to  a  maternal  .source,  to  the  fetus,  or  to  both 
mother  and  fetus.  The  la.st  view  is  doubtless  correct.  The 
maternal  origin  ••  of  the  amniotic  fluid  has  been  demonstrated  by 
Zuntz,  who  injected  sodium  sulphindigolate  into  the  veins  of 
pregnant  rabbits,  and  found  a  blue  coloration  of  the  amniotic 
fluid,  although  there  was  no  coloring  matter  in  the  kidne)'s  of 
the  fetus.  As  further  evidence  might  be  cited  the  fact  that  there 
are  cases  in  which  the  enibrj'o  is  destroj-ed  ver).-  early,  but  in 
which  an  amoimt  of  amniotic  fluid  may  be  found  corresponding 
not  to  the  age  of  the  embryo,  but  to  that  of  the  ovum.  And. 
moreover,  it  is  not  unusual  to  find  hydramnios  associated  with 
some  other  .serous  effusion  in  the  mother.  ■* 

'  Zweifd,  "  Unlersuchungen  ilber  das  Meconium,"  "Archivf.  Gyn.,"  Bd.  vii,474, 

'  f'ehlirig,  "  Archiv  f.  tjyn.,"  IW.  xiv,  S.  221. 

•Alilfeld  ( '•  Ucl)er  (lie  Genese  <ie*  truclitwasstrs,"  ''Archiv  f.  dvn,"  Ud.  xiii, 
pp  160-241)  (;iv[-s  an  ingenious  exiJiinntiim  \i\  tile  manner  in  wliicli  the  malenia! 
structures  take  part  in  the  formalion  of  the  lic|u<)r  iimnii :  As  the  nterus  develops  hy 
an  eccentric  h\|iertio[iliy,  the  pressure  within  the  uterine  cavity  hecomes  less  than 
that  cifthe  abdominal  eavily,  and  consequently  there  i>  a  disposition  for  Ihe  scram  of 
the  maternal  iilooii  to  exude  into  the  amniotic  cavity.  As  I'liillips  ("  Edin.  Med. 
jour. ,"  March,  1S87,  p.  81 1)  remarks,  however,  the  case  of  hydrninnios  in  extrauterine 
pregnancy  (•'  Archiv  f.  Gyn.,"  Hd.  xxii,  p.  57),  reported  by  Tcuficl,  would  seem  lo 
invalidate  this  theory.  , 

♦PflUger's  ••  Ai-chiv,"  Bd.  xri,  S.  548;  and  Wiener,  ••  Archiv  f.  Gyn.,"Bd.  xvii, 
S.  24. 
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The  fetus  also  contributes  to  the  formation  of  liquor  amnii, 
as  is  demonstrated  by  the  fact  that  the  excretion  of  urine 
during  the  latter  part  of  fetal  life  reaches  a  considerable  amount. 
Thus,  more  than  three  pints  of  urine  have  been  found  retained 
in  the  fetal  bladder.  ^ 

Gusserow  *  has  injected  benzoic  acid  into  the  mother,  and 
recovered  it  as  hippuric  acid  in  the  liquor  amnii, — a  proof  that  it 
had  passed  through  the  kidneys  of  the  fetus ;  and  Wiener  has 
found  sodium  sulphindigolate  in  the  fetal  kidneys  and  bladder 
after  it  had  been  injected  into  the  maternal  tissues.  The  constant 
presence  of  urea  *  in  the  amniotic  fluid,  at  least  after  the  sixth 
week,  is  an  additional  proof,  if  one  were  needed,  of  the  renal 
activity  of  the  fetus.  It  is  probable  also  that  the  vasa  propria, 
discovered  by  Jungbluth,*  in  the  early  life  of  the  embryo  lying 
close  under  the  amnion,  have  something  to  do  with  the  produc- 
tion of  the  amniotic  fluid  in  the  earlier  periods  of  pregnancy. 
Prochownik  *  claimed  that  the  skin  of  the  fetus  secretes 
amniotic  fluid  during  the  early  months  of  gestation  ;  and  there 
has  since  appeared  corroborative  evidence  of  his  view.  There 
have  been  cases  of  hydramnios  associated  with  morbid  con- 
ditions of  the  skin,  notably  one  instance  observed  by  Budin,*  in 
which  the  skin  of  the  fetus  was  the  seat  of  extensive  nevi.  Thus 
it  appears  that  the  amniotic  fluid  is  derived  from  a  fetal  as  well 
as  a  maternal  source,  but  the  relative  importance  of  the  fetal 
and  maternal  supply  of  liquor  amnii  at  different  periods  of  preg- 
nancy is  still  undetermined. 

Abnormalities  of  the  Amnion. — There  is  a  striking  simi- 
larity between  the  pathology  of  the  amnion  and  that  of  other 
serous  membranes.  There  is  the  same  liability  to  changes  of 
secretion,  to  inflammation  with  a  pljistic  exudate,  and  to  the  for- 
mation of  bands  of  adhesion.  The  function  of  the  amnion,  how- 
ever, and  its  close  relation  to  the  embxyo  and  fetus,  give  rise,  in 
case  of  disease,  to  symptoms  and  results  peculiar  to  itself 

Abnormalities  of  Secretion:  Oligohydraninios. — ^The  quantity 
of  liquor  amnii  varies,  at  term,  between  one  and  two  pints. 
Occasionally,  however,  the  quantity  of  fluid  is  very  much  below 
the  normal — so  much  so  in  some  cases  as  to  seriously  interfere 
with  the  growth  of  the  fetus  and  to  determine  its  premature 

'  I^four,  "  Archives  de  Tocol.,"  June  30,  1887. 
»"  Archiv  f.  Gyn.,"  Bd.  xiii,  S.  56. 

•  Prochownik,  "  Archiv  f.  Gyn.,"  Bd   xi,  S.  304-561. 

*  *' Beitr.  zur  Lehre  v.  Fruchtwasser,"  Inaug.  Dissert.,  Bonn,  1869;  Virchow's 
"Archiv,"  Bd.  xlviii,  S.  523;  "Archiv  f.  Gyn.,"  Bd.  iv,  S.  554. 

>  Loc.  cit. 

'  Taraier  et  Budin,  loc.  cit. ,  p.  279. 
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expulsion.'      Schatz  '  reports  a  case  in  which  there  were  ulcers 

on  the  inner  surface  of  the  knees  and  malleoli  of  a  fetus  from 
constant  friction  due  to  a  deficient  quantity  of  liquor  amnii,  and 
many  curious  deformities  of  the  fetus  may  be  traced  to  the  same 
cause. ^  This  condition  is  called  olif;oliydramnios.  More  fre- 
quently the  quantity  of  the  liquor  amnii  becomes  abnormally 
increased — a  condition  known  as  polyhydranmion,  hydroamnion, 
dropsy  of  the  amnion,  or,  more  commoniy,  hydramnios. 

HydramnioB. — It  has  been  already  stated  that  the  nonnal 
qiiantitj'  of  liquor  amnii  at  the  end  of  prej^nancy  is  from  one 
to  two  pints.  Should  this  quantity  be  much  exceeded,  the 
condition  of  hydramnios  exists.  A  slight  excess  is  frequent, 
but  usually  pa.sses  unnoticed,  while  an  accumulation  of  fluid 
amounting  to  two  quarts  or  more,  which  might  perhaps  incon- 
venience a  woman,  is  not  very  common.  It  is  difficult,  tliere- 
fore,  to  express  the  relative  frequency  of  hydramnios.  Char- 
pentier  states  that  it  occurs  in  i  in  loo  or  i  in  150  pregnan- 
cies,— an  estimate  jjrobably  too  low  for  the  minor  grades  of  the 
affection,  but  far  too  high  fur  those  more  decided  cases  in  which 
the  accumulation  of  fluid  is  large  enough  to  give  rise  to  well- 
marked  .symptoms.  In  the  majority  of  ca.ses  the  fluid  collects 
gradually,  but  steadily,  until  at  the  end  of  the  pregnancy  it  may 
reach  the  enormous  quantity  of  six  gallons  or  more.*  Occa- 
sionally, however,  the  fluid  accumulates  very  rapidly,  giving  rise, 
from  the  sudden  distention  of  the  uterus,  to  symptoms  of  a 
graV'C  character.  This  rapid  accumulation  is  known  as  acute 
hytiramnios. 

The  Etiology  of  Hydrainnios. — The  theories  that  at  present 
pre\'ail  in  regard  to  the  formation  of  an  excessive  quantity  of 
amniotic  fluid  may  be  thus  classified  :  It  may  be  due  to  {A)  an 
oversccretion  of  liquor  amnii  or  to  (/»)  a  deficient  absorption 
of  the  liquor  amnii. 

A.  The  excessive  collection  of  fluid  may  be  derived  from  (I) 
a  maternal  source,  (II)  a  fetal  source,  or  (HI)  both  fetus  and 
mother  may  contribute  to  its  production. 

I.  The  Hydramnios  May  f/inv  a  Maternal  Origin. — That  the 
serum  of  the  maternal  blood  contributes  to  the  formation  of  the 
liquor  amnii  has  already  been  demonstrated  ;  that  it  occasionally 
exudes  in  abnormally  large  quantities  into  the  amniotic  cavity  is 
extremely  probable.  Thus,  in  cases  of  hydramnios  associated 
with  serous  effusions  elsewhere  in  the  mother's  body  the  excess 

1  "  London  Lancel,"  I.S86,  ii,  p.  383. 

'  "  Archiv  f.  Gyn.,"  lid.  xix,  S.  329. 

'  ."^ee  "Tarnieret  Budin,"  p.  294. 

*  Wilson,  "Am.  Jour,  Obsteuics,"  Jan.,  1S87,  p.  22. 
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of  liquor  amnii  is  derived  probably  from  a  maternal  source. 
Fehling  ^  asserts  that  "  the  thinner  the  maternal  blood,  the 
greater  is  the  quantity  of  liquor  amnii."  It  would  be  well, 
therefore,  to  examine  the  blood  of  a  patient  who  was  affected 
with  hydramnios,  in  order  to  detect  a  possible  exaggeration  of 
the  usual  hydremia  of  pregnancy.  A  lymphagogue  has  been 
found  in  the  liquor  amnii  of  hydramnios,  which  is  not  present  in 
the  normal  liquid.  It  has  been  claimed,  therefore,  that  this  sub- 
stance stimulates  a  serous  exudate  from  the  maternal  blood.* 

II.  The  Hydramnios  May  Originate  Entirely  from  Fetal 
Structures, — This  supposition  explains  by  far  the  larger  number 
of  cases  that  admit  of  an  explanation  at  all,  for  hydramnios 
often  occurs  (forty-four  per  cent,  of  all  cases  (Bar))  without 
a  demonstrable  cause  in  either  mother  or  fetus.  The  production 
of  hydramnios,  traced  to  the  fetus,  may  be  due  :  («)  To  abnormal 
pressure  in  the  blood-vessels  of  the  cord,  or  of  those  directly 
under  the  amnion,  where  it  covers  the  placenta  (persistence  of  the 
vasa  propria  of  Jungbluth);  {K)  to  an  excessive  urinary  secretion  ; 
(f)  to  an  abnormally  profuse  excretion  from  the  fetal  skin. 

{d)  The  vasa  propria  of  Jungbluth,  normally  present  in  the 
early  stage  of  embryonal  development,  have  been  found  at  term 
in  cases  of  hydramnios,  ^  and  the  production  of  an  excessive 
quantity  of  liquor  amnii  has  been  attributed  to  their  persistence. 
It  is  more  probable,  however,  that  the  existence  of  these  vessels 
is  purely  secondary,  and  that,  although  the  serum  of  the  fetal 
blood  does  e.xude  from  them  into  the  amniotic  cavity,  their 
presence  is  due  to  an  increased  blood-pressure  in  the  umbilical 
vein.*  Increased  internal  pressure  within  the  umbilical  vein 
causes  a  transudation  through  the  amnion,  as  has  been  abun- 
dantly proved  by  Salinger,*  who  found  that  the  amount  of 
fluid  which  would  transude  depended  upon  the  strength  of  the 
pressure  and  the  size  of  the  cord.  Any  condition  of  the  fetus, 
therefore,  which  raises  the  blood-pressure  in  the  umbilical  vein, 
thus  increasing  the  blood -pressure  in  the  placenta,  may  give 
rise  to  hydramnios.  This  happens,  for  example,  in  cirrhotic 
livers  common  in  syphilitic  children.  There  are  many  other 
conditions  having  the  same  effect — a  cord  abnormally  twisted, 

»  "Archiv  f.  Gyn.,"  Bd.  xxviii,  S.  454. 

«  E.  OpiU,  "Centralbl.  f.  Gyn.,"  No.  21,  1898. 

•  I.evison,  "  Archiv  f.  Gyn."  Bd.  ix,  S.  517;  Lebedjew,  "  Traiti  prat,  des 
Ace,"  Charpentier,  1883,  pp.  886,  890. 

♦  Winckler  denies  the  existence  of  a  capillary  system  of  blood-vessels  under  the 
amnion,  and  attributes  hydramnios  to  the  presence  of  a  capillary  lymphatic  system  in 
the  cell-layer  of  the  chorion. 

•"Ueber  Hydramn.  in  Zusamm.  mit  der  Entstebung  des  Fruchtw.,"  D.  i. 
ZOrich.  1875. 
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velamentous  insertion  of  the  cord  (exposing  the  vein  to  external 
pressure),  stenosis  of  the  umbihcal  vein,  obstruction  of  the  ductus 
Botalli,'  tumors  of  the  placenta,  tumors  of  the  fetus  (interferinjj 
with  its  circulation),  valvular  defects  of  the  heart, ^  etc. 

{())  Kxcessive  excretion  of  urine  is  a  cause  of  hydramnios. 
The  action  of  the  fetal  kidneys  in  the  production  of  hydramnios 
can  best  be  demonstrated  in  cases  of  unioval  twins,"  in  one  of 
which  it  is  common  to  find  a  dropsical  amnion,  while  the  other 
one  presents  usually  the  opposite  condition,  oligohydramnios. 
The  history  of  these  cases  is  that  one  fetus  outstrips  the  other 
in  growth,  and  thus,  acquiring  a  preponderating  influence  in  the 
placenta  which  is  common  to  both,  its  heart  takes  on  a  hyper- 
trophy to  enable  it  to  carry  on  the  greater  part  of  the  placentcd 
circulation.  The  hypertrophied  heart  produces  in  its  turn  hyper- 
trophy of  the  kidneys  and  determines  their  increased  secretion. 
The  increased  blood-pressure  also  determines  an  increased  activ- 
ity of  the  excretion  from  the  skin,  and  thus  in  a  twofold  manner 
helps  to  increase  the  quantity  of  liquor  amnii. 

(r)  The  fetal  skin  is  a  source  of  Inciramnio.s.  It  can  readily 
1j€  understood  that  an  incrca.sed  blood-supply  from  a  hy]x-r-  ^| 
trophied  heart  can  .stimulate  the  fetal  skin  to  overaction.  There  ^B 
are,  however,  more  direct  proofs  of  the  part  that  the  skin  may 
play  in  the  production  of  hydramnios.  Budin  ■*  has  described 
a  case  of  iiydramnios  associated  with  extensive  nevi,  and  another 
in  which  the  skin  was  thickened  and  thrown  into  folds.  Stein- 
wirker  *  has  recorded  a  case  of  hydramnios  with  "elephantiasis 
congenita  cystica." 

Finally,  it  is  not  improbable  that  the  amnion  itself  may  take 
an  active  part  in  the  overproduction  of  liquor  amnii  ;  that,  in  other 
words,  the  amnion  may  be  affected  by  acute  inflammation  (amnio- 
titis),  followed  by  an  increased  serous  exudation.  This  supposi- 
tion would  explain  the  cases  in  which  a  blow  or  kick  ^  on  the 
abdomen  of  a  ])regnant  woman  is  followed  by  the  development 
of  hydramnios  and  the  formation  of  adhesions  between  the 
fetus  and  the  amnion.  To  amniotics  has  been  attributed  the 
development  of  acute  hydramnios.  Werth's  "^  theory  also  de- 
ser\'es  some  consideration  before  leaving  the  study  of  the  fetal 
origin  of  hydramnios.     This  author  believes  that  a    hypertro- 

'  Nieberding,  "  Zur  Genese  dea  Hydramnios,"  "Archie  f.  Ovn.,"  Bd.  xx, 
S.  275. 

•Cordell,  •' Tr.  Med.  and  Cbirurg.  Fac.  Maryland,"  1888,  p.  218. 
'Schatz,  "Archiv  f.  Gyn.,"  Hd.  xix,  S.  329;  Werth,  ibid.,  xx,  353;  Sallinger, 
lot.  cit.  *  /,(>.-.  lit.  '  Loc.  cit. 

*  "  Tr.  Ohstel.  Soc.  of  Baltimore,"  meeting  Feb.  9,  1887. 
'  Wcrth,  hr.  cit.  , 
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phied  placenta  may  absorb  more  fluid  from  the  maternal  blood 
than  is  required  for  the  fetal  economy  ;  that  the  struggle  to  get 
rid  of  this  excess  of  fluid  brings  about  the  hypertrophy  of  the 
heart  and  kidneys  to  which  reference  has  already  been  made  as 
occurring  especially  in  one  of  unioval  twins. 

III.  Both  Fetus  and  Mother  May  Contribute  to  tite  Production 
of  an  Excess  of  Liquor  Amnii. — This  proposition  has  already  been 
demonstrated  in  showing  the  possible  derivation  of  the  liquor  amnii 
from  both  mother  and  fetus.  The  cause  of  the  hydramnios,  how- 
ever, is  most  frequently  found  in  the  fetus,  while  the  combined  ac- 
tion of  both  mother  and  fetus  in  a  single  case  is  rare,  but  may  oc- 
cur, as  in  certain  cases  of  syphilis,  in  which  have  been  found  com- 
bined dropsy  of  the  mother  and  fetus  associated  with  hydramnios.  ^ 

B.  Hydramnios  may  be  due  to  a  deficient  absorption  of  liquor 
amnii.  Tarnier  believes  that  the  production  of  liquor  amnii  be- 
ing normal,  but  its  absorption  deficient,  hydramnios  will  result. 
Thus  he  would  explain  the  cases  of  hydramnios  associated  with 
nephritis  and  serous  effusions  in  the  motlicr. 

It  has  been  proved  that  the  fetus  swallows  the  liquor  amnii 
in  considerable  quantities,  and  it  is  possible  that  the  skin  absorbs 
some  of  it.  Whether  the  cessation  of  these  two  functions  would 
result  in  hydramnios  is  uncertain. 

Symptoms  and  Diagnosis. — The  symptoms  of  hydramnios  are 
ver>'  like  those  of  other  abdominal  cystic  tumors.  There  is,  how- 
ever, the  history  of  pregnancy  ;  the  tumor  may  usually  be  defined 
as  the  uterus,  very  much  larger,  however,  than  it  should  be  at 
the  date  that  pregnancy  may  have  reached  ;  and,  except  in  ex- 
treme cases,  it  is  possible  to  detect  the  fetal  heart-sounds,  or  to 
practice  ballottenient.  As  the  uterus  becomes  more  and  more 
di.stended  it  gives  rise,  by  its  increased  size,  to  pressure  symp- 
toms in  the  abdomen  and  thorax,  although  it  is  astonishing 
to  what  size  the  uterus  may  attain,  while  the  patient  remains 
tolerably  comfortable.  This  is  not  the  case,  however,  when 
the  liquid  is  rapidly  effused,  as  in  acute  hydramnios.^  The 
woman  suffers  intense  pain  from  the  sudden  distention  of 
the  uterus.  Her  breathing  becomes  labored,  and  complete 
orthopnea  is  developed  ;  her  face  is  cyanosed  and  bears  an 
anxious  expression  ;  constant  and  distressing  vomiting  appears, 
and  there  is  fever.*  The  detection  of  hydramnios  is  not  always 
easy,  and  may  be  practically  impossible.  It  may  be  confused 
with  pregnancy  associated  with  ascites,  or  with  a  cystic  tumor 

'  Mei<»nerand  Hufeland,  quoted  by  Wilson,  "  Am.  Jour.  Obstetrics,"  1887,  p.  13. 
'  Acute  hydramnios  is  rare  :  of  62.I  cases  of  hydramnios  in  the  Baudelocque  Clinic, 
only  8  were  acute  (Dion,  "Thise  de  Paris,"  1896). 

•See  Charpentier,  "Trait4  Pratique  des  Accouchements." 
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of  the  ovary  or  broad  ligament,  or  with  an  ordinary  twin  preg- 
nancy ;  or  the  fact  that  the  woman  is  pregnant  may  be  entirely 
overlooked, — a  not  uncommon  mistake  that  has  frequently  led  to 
the  tapping  of  the  pregnant  womb  ^ — a  procedure,  however,  which 
appears  to  be  harmless.  Finally,  it  might  be  possible  to  mis- 
take the  enlarged  bladder  associated  with  a  retrofle.ved  gravid 
uterus  for  a  case  of  hydramnios  (Tarnier).     When   the   dropsy 

of  tiic  amnion  has  not 
reached  an  excessive  de- 
gree, the  distinction  be- 
tween it  and  ascites  with 
pregnancy  may  be  made 
by  mapping  out  the  uter- 
ine wall  and  detecting 
resonance  along  the 
flanks  in  the  dorsal  de- 
cubitus ;  and  an  ovarian 
cyst  in  pregnancy  may 
be  excluded  by  the  ab- 
sence of  two  tumors  of 
different  consistencj'  and 
shape.  A  twin  preg- 
nancy without  hydram- 
nios presents,  on  ex- 
ternal palpation,  an  en- 
larged uterus,  offering 
firm  but  irregular  re- 
sistance from  its  solid 
contents.  In  extreme 
distention  of  the  uterus, 
which  in  some  cases 
seems  only  limited  by 
the  utmost  capacity  of 
the  abdomen,  a  definite 
diagnosis  becomes  im- 
possible ;  in  such  cases  it  may  be  justifiable  to  resort  to  an 
exploratory  puncture  of  the  membranes  through  the  cervical 
canal,  or  even  to  an  abdominal  section.^ 

Treatment. — If  the  fiuid  should  accumulate  in  such  quantitv 
or  so  rapidly  as  lo  produce  alarming  symptoms  in  the  woman, 
its  evacuation  is  indicated.     This  is  best  accomplished  by  the 

'  Cases  reported  by  Scaqia,  Cam|XT,  Noel,  Desmarais,  Schatz,  Tillaud,  Clu«n^ 
Kidd,  etc.,  not  followed  by  the  ^ilightesl  bad  results. 

*  Successfully  performed  in  a  case  of  extreme  distention  of  the  abdomen  from 
hydramnios  by  \Vilson,  lo<.  at. 


4 


I 

i 


Fig.  7?. — .•\lKlniiiinnl  distenlion  due  lo  hy- 
dramnios. Woman  |>regnaiil  six  montlis  wiib 
twins ;  one  sac  contained  2^  gals. ;  llie  oilier, 
one  pint  (author's  case). 
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natural  passage ;  that  is,  by  rupturing  the  membranes  through 
the  cervix  and  allowing  the  liquor  amnii  to  escape.  By  this 
method,  unfortunately,  labor  is  induced,  and  if  the  child  is 
not  viable,  its  destruction  is  a  necessary  consequence.  And, 
moreover,  the  sudden  gush  of  liquor  amnii  from  the  uterus  may 
induce  syncope  by  the  rapid  removal  of  the  intra-abdominal  pres- 
sure, or  may  result  in  excessive  tympany  from  the  sudden  relief 
of  pressure  on  the  intestines.  It  has,  therefore,  been  proposed 
(Guillemet,  Schatz)  that  the  uterus  be  tapped  through  the  ab- 
dominal walls,  and  a  moderate  quantity  of  liquor  amnii  be  re- 
moved from  time  to  time,  thus  preserving  the  life  of  the  fetus. 
As,  however,  the  fetus  in  cases  of  hydramnios  is  often  deformed 
or  diseased,  and  usually  dies  shortly  after  birth,  its  life  deserves 
little  consideration  in  comparison  with  the  additional  risk  that  is 
undoubtedly  entailed  upon  the  mother  by  puncturing  the  ab- 
dominal and  uterine  walls.  It  is  especially  in  acute  hydramnios 
that  puncture  of  the  membranes  is  called  for,  irrespective  of 
the  age  or  condition  of  the  fetus. 

Special  instruments  have  been  devised  for  the  perforation  of 
the  membranes,  and  it  has  been  suggested  that  the  puncture  be 
made  at  a  point  far  within  the  uterine  cavity,  and  thus  removed 
from  the  external  os,  so  that  the  liquor  amnii  may  trickle  slowly 
down  between  the  membranes  and  the  uterine  walls,  and  the 
disadvantages  of  a  sudden  escape  of  the  fluid  be  thus  avoided. 
No  better  or  more  convenient  appliance  can  be  found  than  the 
tip  of  the  forefinger.  The  hand  that  is  introduced  into  the  vagina 
to  dilate  the  cervix  and  to  rupture  the  membranes  may  be 
clinched  so  as  to  form  a  quite  efficient  plug,  by  means  of  which 
the  operator  may  regulate  at  will  tlie  escape  of  the  liquor  amnii. 

Abnormalities  of  tlie  Liquor  Amnii  in  Color,  Consistency, 
and  Chemical  Constitution. — ^The  liquor  amnii,  which  is  nor- 
mally somewhat  opaque  and  whitish  in  color  in  the  last  months 
of  pregnancy,  may  be  green  or  brown  from  the  presence  of 
meconium,  or  it  may  be  tinged  with  red  if  the  fetus  is  macerated. 
The  consistency  of  the  fluid  in  extreme  cases  of  oligohydramnios 
is  that  of  thick  syrup  or  of  mucus.  It  may  contain  sugar  if  the 
mother  has  diabetes  mellitus.' 

Putrefaction  of  the  Liquor  Amnii — Decomposition  of  the 
liquor  amnii  is  most  likely  to  be  associated  with  death  and  putre- 
faction of  the  fetus,  but  an  intensely  putrid  odor  of  the  fluid, 
with  physometra,  has  been  noted  with  a  living  child. 

Adhesive  Inflammation  and  the  Formation  of  Amniotic 
Bands. — Early  in   embryonal   life,  in   case   the  amnion  is  not 

'  Ludwig,  "Centralll.  f.  Gyn.,"  No.  ii,  1895. 
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lifted  away  from  tlie  newly-forming  skin  of  the  embryo,  owing 
to  an  insuflicicnt  secretion  of  amniotic  fluid  or  as  a  conse- 
quence of  innammation,  adliesinn.s  may  form  between  the  skin 
and  aniniiin,  and  as  the  amniotic  cavity  becomes  distended, 
the  adhesive  material  is  stretched,  so  that  it  finally  forms 
bands  of  varying  Icnt^th  and  thickness,  either  connecting  the 
fetus  with  the  amnion  or  with  one  or  both  ends  detached, 
tloatin;^  free  in  the  liquor  amnii.  The  composition  of  these 
bands    closely   resembles    that    of  the    plastic   material    thrown 


out     in    inflammations    of    the 
They    are    not    provided    with 


serous  membranes  generally, 
blood-vessels.  The  exudation 
of  this  plastic  material  from  the 
amnion  has,  as  a  result,  the  for- 
mation occasionally  of  extensive 
adhesions  between  the  fetus  and 
the  amnion,  resulting  often  in 
grave  deformities,  as  eventration 
or  ancncephalus,  by  preventing 
the  proix.r  arching  over  of  the 
walls  of  the  body-cavities.  The 
formation  of  adhesive  bands  is 
.sometimes  followed  by  intra- 
uterine amputations.  A  de- 
veloping limb  may  be  caught 
between  two  of  these  bands, 
and  as  it  grows  may  be  .so  con- 
stricted that  the  distal  portion 
of  the  limb  is  entirely  cut  off 
from  its  blood-supply.  Adhe- 
sions may  also  be  formed  be- 
tween various  portions  of  the 
body  and  the  amniotic  covering 
of  the  placenta,  or  the  umbilical 
cord  may  be  artificially  shortened  by  the  adhesions  of  coils  one 
to  another  and  to  the  fetal  skin. ' 

In  the  latter  part  of  pregnancy  the  amnion  may  burst,  the 
integrity  of  the  ovum  being  preserved  by  the  chorion.^  The 
fetus  then,  by  its  active  movements,  may  roll  the  amnion  up  into 
cords,  which  may  become  so  entangled  with  the  umbilical  cord 
as  to  constrict  it  sufficiently  to  obliterate  its  blood-vessels. 

Cysts  of  the  Amnion. — Ca.ses  of  cystic  formations  in  the 
substance  of  the  amnion  have  been  reported  by  Ahlfeld,  Winc- 

'  Leopold,  "  Ein  K5tus  mil  Verklcbunjicn  <ier  NabeUchour,"  etc.,  "  Archiv  f. 
Gyn.,"  Bd.  xi,  383. 

'  Scliroeder,  "  I^hrbuch,"  8th  ed.,  p.  455. 


Fig.  74. — Amniotic  bands  :  h,  .\d- 
hcsive  bands ;  d,  t,  feet ;  /,  g,  genilalia 
and  anus. 
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kel,  and  Budin.i  They  are  small  and  have  no  cHnical  signifi- 
cance. After  the  death  of  tJie  fetus  the  amnion  undergoes 
certain  changes,  resulting  in  a  loss  of  its  glistening  surface  and 
in  a  considerable  thickening.  The  histology  of  this  change  is 
not  yet  described. 

THE  CHORION. 

When  the  ovule  first  drops  into  the  uterine  cavity  and  is 
imbedded  in  folds  of  the  thickened  uterine  mucous  membrane, 
the  protoplasmic  celi-wall  of  the  ovum  sends  out  numerous 
prolongations,  which  serve  to  fix  the  egg  in  its  position,  and 


Fig-  75- — A   young  ovum :    a.  Natural  sire  ;    i,  magnified,  showing  chorionic  villi 

(author's  specimen). 

perhaps  to  draw  nutriment  for  the  whole  ovum  from  the  blood- 
vessels of  the  uterine  mucous  membrane.  This  cell-wall,  with 
its  villus-like  projections,  constitutes  the  false  chorion,  which 
soon  disappears  and  is  replaced  by  the  single  layer  of  cells 
springing  from  the  outer  layer  of  the  blastodermic  membrane  and 
surrounding  the  whole  ovum.  This  membrane,  in  its  turn,  .sends 
out  branch-like  processes  (the  villi  of  the  chorion),  which,  at  first 
non-vascular  but  hollow,  soon  receive  into  the  interior  of  each 
branch  of  the  villi  loops  of  the  blood-vessels  that  have  been  carried 
from  the  fetus  to  the  periphery  of  the  egg  by  the  allantois. 

'  Tamier  el  Budin,  loc.  cif.,  p.  274. 
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These  vascular  villi  absorb  nutriment  from  the  whole  ex- 
tent of  the  decidua  reflcxa  until  the  third  month,  when  they 
atro[)hy  and  finally  disappear,  except  at  that  jjortion  of  the 
periphery  of  the  ovum  which  is  in  direct  contact  with  the  decidua 
vera  (decidua  serotina),  where  the  chorion  villi  develop  still  further 
to  form  the  placenta. 

The  Fully-developed  Chorion. —  Restricting  the  term  chorion 
to  that  portion  of  the  orif^inal  membrane  which  undergoes 
atrophy  at  the  third  month  of  pregnancy,  it  is  found  to  consist 
of  a  thin,  transparent  membrane  made  up  of  connective-tissue 
elements  which  are  continuous  with  the  substance  of  the  umbili- 
cal cord  ant!  very  delicate,  atrophied  villi  connecting  it  with  the 
decidua  reflexa.      This  portion  of  the  chorion  is  called   chorion 

Ia;ve  to  distinguish  it  from  the 
chorion  frondosum  that  forms  the 
placenta.  The  fibrous  mem- 
brane, constituting  what  is  usu- 
ally called  chorion  at  term,  is 
derived  from  the  endochorion, 
.so  called  to  distinguish  it  from 
the  outer  epithelial  Ia\'er  (the 
exochorion),  which  is  to  be  found 
persisting  in  the  epithelial  cover- 
ing of  the  placental  villi. 

Diseases  of  the  Chorion. — 
An  abnormal  condition  of  the 
chorion  is  the  persistence  of  the 
chorionic  villi  around  the  whole 
f>erij)her}'of  the  ovum,  thus  com- 
pletely enveloping  the  fetus  by 
the  placenta  (placenta  membran- 
acea). '  The  degenerations,  aside  from  the  normal  process  of 
atrophy,  that  may  affect  the  chorion  villi  are  of  two  kinds, — 
cystic  .md  fibromy.xomatous. 

Cystic  Defeneration  of  the  Chorion  Villi. — This  disease  is  char- 
acterized by  the  hypertrophy  of  the  chorion  villi,  by  their  conver- 
sion into  cy.sts  varj'ing  in  size  from  that  of  a  millet-seed  to  the 
size  of  a  grape  or  even  of  a  hen's  egg,  connected  with  one  an- 
other and  with  the  ba.se  of  the  chorion  by  petlicles  of  varj'ing 
breadth.  It  is  further  distinguished  by  the  rapid  growth  of  the 
ovum  and  the  consequent  expansion  of  tlie  uterus,  usually  at 
the  third  to  the  fourth  month  ;  by  the  escape  of  blood  from 
the  uterine  cavity  into  the  vagina,  and  by  the  premature  expul- 


Fig.  76. — Human  embryo  at  the 
third  wecli,  .showing  villi  covering  the 
entire  chorion  (Haeckel). 
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See  "  Amer.  Jour.  Obstetrics,"  1886,  p.  851. 
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sion  of  the  ovum,  which  is  covered  over  a  greater  or  less  part  of 
its  surface  with  numbers  of  small,  transparent  cysts.  Within  the 
cavity  of  the  ovum  may  or  may  not  be  found  an  embryo. 

This  affection  of  the  chorion,  from  the  peculiar  and  striking 
appearance  that  it  gives  to  the  ovum,  has  attracted  much  atten- 
tion, and,  from  the  mystery  that  formerly  surrounded  its  origin 
and  the  difference  of  opinion  that  existed  as  to  its  etiology 
and  minute  anatomy,  cystic  degeneration  of  the  chorion  villi, 
otherwise  known  as  hydatidiform  mole,  or  dropsy  of  the  chorion 
villi,  has  been  the  subject  of  much  discussion.  First  definitely 
described  by  Schenk,  ^  the  most  extraordinary  theories  have  been 
advanced  to  account  for  its  occurrence.  Regnier  de  Graaf  (1678) 
believed  that  each  vesicle  or  little  cyst  was  an  unfecundated 
ovule.  But  much  earlier  than  this  the  belief  had  prevailed  that 
each  vesicle  was  a  living  embryo.*  The  opinion  of  Ruysch 
(1691)  and  Albinus  (1754),  that  the 
existence  of  innumerable  little  cysts 
in  the  uterus  and  their  final  expulsion 
were  dependent  upon  some  disease 
or  alteration  of  the  ovule,  became 
at  last  generally  adopted.  A  more 
definite  explanation,  however,  was  not 
attempted  until,  in  the  early  part  of 
this  century,  it  was  claimed  by  Percy,  ^ 
Cloquet,*  and  Mme.  Boivin  ^  that  the 
vesicular  disease  depended  upon  the 
presence  of  echinococci.  Velpeau  ' 
was  the  first  to  indicate  that  the 
cysts  were  nothing  but  the  dis- 
tended chorion  villi, — a  fact  that  was 
soon  acknowledged  to  be  indisput- 
able.    Since  Velpeau's  announcement, 

cystic  degeneration  of  the  villi  has  been  attributed  to  hypertrophy 
and  edema  (Meckel,  Gierse) ;  to  disease  of  the  blood-vessels 
(Bartolin,  Miller,  Cruveilhier) ;  to  disease  of  the  lymphatics  (Bid- 
los,  Sommerring) ;  to  degeneration  of  the  mucous  substance  within 
the  villi,  continuous  with  the  substance  of  the  cord  (Virchow) ; 
to  a  degeneration  of  the  epithelial  cells  derived  from  the  decidua, 

'  See  "Tamier  et  Budin,"  p.  299. 

'See  the  interesting  quotation  by  Priestley  (/or.  cit.,  p.  36)  from  Ambroise  Pari, 
that  "  the  Countess  Margaret  brought  forth  at  one  birth  365  infants,  whereof  1S2  were 
said  to  be  males,  as  many  females,  and  the  odd  one  a  hennaphrodite  "  (1276  A.  U.). 
Pepys  records  in  his  diary  that  he  visited  the  house  in  which  this  remarkable  delivery 
occurred  and  saw  the  brass  platters  on  which  the  children  were  carried  before  the  bishop 
of  the  diocese  for  baptism.  '  "Jour,  de  Mid.,"  t.  xxii,  p.  171,  1811. 

■•  No.  I,  '■  De  la  Kaune  des  Mid.,"  Priestley. 

'  "  Nouvelles  Recherches  sur  le  Mdle  visiculaire,"  broch.,  Paris,  1827. 

•  De  I'Art  des  Accouchements." 


^^%-  77—  Cystic  disease 
(myxoma)  of  the  chorion ;  hy- 
datidiform mole. 
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which  replace  the  epithelial  covering  (cxochorion)  nf  the  chorion 
(Ercolani) ;  and,  finally,  to  a  pathological  hyperplasia  of  the 
syncytium.  Virchovv's  ^  exj>ianation  is  that  the  change  resulting 
in  the  cystic  degeneration  of  the  chorion  villi  takes  ])lace  altogether 
in  the  endochorion,  which  forms  the  inner  of  the  two  layers  that 
compose  the  chorion  and  is  continuous  with  the  Wharton  jelly 
of  the  umbilical  cord;  this  change  consists  of  the  overproduction 
of  true  mucous  tissue  within  the  villi,  into  which  the  mucous  tis- 
sue extends  at  first  alone,  but  afterward  accompanied  by  blood- 
vessels. The  process  usually  begins  at  a  time  when  the  villi 
are  almost  equally  developed  over  the  whole  ovum, — that  is. 


Fig.  78, — Cystic  degeneraiion  of  Ihc  chorion  ^fIx>m  a  pbolugroph). 

before  the  third  month, — and,  therefore,  when  the  vesicular, 
chorion  is  expelled  the  disease  is  usually  found  equally  distributed 
over  the  whole  surface,  showing  no  evidence  of  special  deveiop- 
ment  at  any  one  point  that  might  indicate  where  the  placenta 
should  have  been  situated.  The  general  involvement  of  the  whole 
chorion  is  the  rule,  but  exceptionally  tlie  placenta  alone  is 
affected,  the  disease  having  doubtless,  in  such  cases,  begun 
after  the  atrophy  f>f  the  villi  had  taken  place  over  the  ex- 
traplaccntal    portion    nf    the    chorion.       Still    more    rarely    the 

'  "  Die  Krankhaften  GeschwaUle,"  Bd.  i,  S.  405. 
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disease  is  found  in  isolated  spots  upon  the  chorion  laeve.^ 
There  are  recorded  cases  in  which  one  chorion  of  a  twin  concep- 
tion was  vesicular  while  the  other  remained  normal.  According 
to  the  foregoing  explanation,  the  disease  is  a  true  myxoma  of 
the  chorion,  and  the  epithelial  cells  (exochorion)  covering  the 
villi  do  not  necessarily  take  part  in  the  morbid  process.  Priest- 
ley's '  investigations,  undertaken  as  long  ago  as  1858,  gave 
results  in  accord  with  Virchow's  theory. 

Pathological  Anatomy. — The  appearance  of  a  vesicular  mole 
is  striking  and  peculiar.  The  mass  may  be  as  large  as  a  man's 
head,  covered  more  or  less  completely  with  decidua,  which,  upon 
incision,  or  in  spots  where  the  decidual  covering  is  absent,  reveals 
innumerable  small  cysts,  some  as  large  as  grapes,  or  even  as 
hens'  eggs,  connected  one  with  the  other  or  with  the  base  of 


Fig.  79. — A,  Extremity  of  a  villus  in  early  stage  of  cystic  degeneration  :  a.  Shows 
the  first  stage  of  enlargement  in  the  cells  of  the  villus  trunk  ;  b,  a  somewhat  more 
advanced  stage,  showing  hyaline  cells  escaping  from  the  ruptured  capsule  of  a  young 
cyst  (Priestley).  B,  Terminal  villus  of  cystic  chorion  :  a,  .Stellate  connective  tissue  ; 
b,  (,  inner  and  outer  layers  of  wall ;  d,  early  stage  of  i  (Braxton  Hicks). 


the  chorion  by  pedicles  of  varying  thickness.  The  liquid 
in  the  cysts  is  usually  clear  and  translucent.  A  microscopic 
examination  of  a  section  through  a  villus  in  the  early  stages  of 
cystic  degeneration  shows  the  distended  cells  of  which  Priest- 
ley speaks,  or  else  there  may  be  seen  the  outer  cellular  and 
inner  fibrous  wall  of  a  villus,  while  within  the  interior  are  stellate 
connective-tissue  cells,  in  the  interstices  between  which  may  be 
found  mucous  tissue. 

The  fluid  contained  in  the  cysts  gives  evidence,  on  chemical 
examination,  of  the  presence  of  mucin  and  albumin  in  consider- 
able quantities. 


•  Winogradow,  Virchow's 
»  Loe.  cit.,  p.  37. 


'  Archiv,"  1870,  Bd.  li,  S.  I46. 
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Within  the  center  of  tiic  vesicular  mass  is  usually  to  be  found 
a  shriveled  or  distorted  fetus  surrounded  by  its  amnion,  which 
occasionally  contains  an  abnormal  quantity  of  fluitl  (hydramnios). 
Occasionally,  however,  no  trace  of  the  embryo  is  to  be  discov- 
ered, or  at  most  there  may  be  seen  only  the  remnants  of  an 
umbilical  cord.  More  rarely  the  fetus,  akhou^di  dead,  is  appar- 
ently well  developed  for  the  date  of  prefjnancj-,^  and  if  the  de- 
generation of  the  chorion  has  not  been  too  extensive,  a  living, 
healthy  infant  may  be  born  along  with  a  vesicular  chorion.*  It 
has  been  already  noted  that  between  amnion  and  chorion  may 
be  found  a  thin  layer  of  jelly-like  substance  continuous  with  the 
Wharton's  jelly  of  the  umbilical  cord.  There  is  a  case  on  rec- 
ord ^  in  which   this  substance  formed  a  layer  four  to  five  milli- 


meters thick,   originating  from  a   mucous   degeneration   of  the 


I 
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Kig.  80. 

Fiy.  80. — Hjdatidiform  mole,  show- 
ing niVNomalous  dt;(;eiictaliuii  of  llie  villi 
of  tlic  cliorlun,  wlili  prulircralion  of  the 
syncytium  (W  illiams). 


Fig.  81. 

I'ig.  Si. — M icrophotograpb  of  dijt.- 
omu  01  ilic  clioriuii  1  Willianu). 


connective-tissue  layer  of  the  chorion,  without  involvement  of 
the  villi  of  either  the  chorion  Ix've  or  frondosum.  thus  consti- 
tuting a  peculiar  and,  up  to  the  present  time,  unique  variety  of 
niy.xoma  of  the  chorion. 

l^he  relation  of  the  cystic  chorion  to  the  two  decidua;  is 
often  peculiar  and  complicated.  Occasionally  the  membranes 
retain  their  normal  relative  position  of  e.vternai  decidurc,  median 

'  Priestley,  loc.  cit.,  p.  42. 

•  Sfhroeder,  "  I.ehrhiich  d.  Geb. ."  8lh  ed.,  p.  442;  and  Syra,  "  Edin.  Med. 
Jour.,"  Aug.,  1887,  p.  102. 

•  '•  Wiener  med.  I'resse."  1867,  Bd.  i ;  and  Virchow'5"ArchiT,"  Bd.  xxxix,  S.  I. 


THE  CHORION.  IO9 

chorion,  and  internal  amnion  ;  but  frequently  the  enlarged  villi 
of  the  chorion  perforate  either  one  or  both  deciduae  over  surfaces 
of  varying  extent.  Thus,  specimens  have  been  described  '  in 
which  the  cystic  mass  was  inclosed  between  the  decidua  vera 
and  the  reflexa,  or  in  which  the  villi  have  perforated  not  only 
both  deciduae,  but  also  the  muscular  wall  of  the  uterus,  and 
even  its  peritoneal  covering.'  The  relation  of  myxoma  of  the 
chorion  to  syncytial  cancers  is  quite  intimate.  In  a  large  pro- 
portion of  the  latter  growths  there  is  associated  a  cystic  disease 
of  the  chorion  villi.  The  cases  formerly  reported  of  malignant 
degeneration  of  the  chorion  were  unquestionably  of  this  charac- 
ter. There  may  be  a  metastasis  of  whole  chorion  villi,  without 
a  malignant  degeneration  of  the  epithelial  cells.* 

Clinical  History  and  Diagnosis. — There  are  three  prominent 
symptoms  associated  with  the  cystic  degeneration  of  the  chorion  : 
(i)  Rapid  increase  in  the  size  of  the  uterus;  (2)  discharge  of 
blood  or  bloody  serum,  and  (3)  the  escape  of  vesicles.  The 
last  symptom  is  of  rare  occurrence,  and  the  first  two  do  not 
always  manifest  themselves  in  a  typical  manner,  so  that  the 
clinical  phenomena  in  a  case  of  vesicular  mole  do  not  always 


Fig.  82. — Cystic  chorion  perforating  tiie  uterine  walls  (Spiegelberg). 

permit  of  a  definite  diagnosis.  If  there  is  an  escape  of  blood 
at  intervals  during  the  early  part  of  pregnancy,  if  the  uterus 
rapidly  enlarges  toward  the  third  month,  and  if  careful  palpa- 
tion elicits  no  sign  of  the  presence  of  a  fetus  within  the  uterine 
cavity,  the  existence  of  a  cystic  chorion  may  be  suspected.  If, 
as  rarely  happens,  characteristic  cysts  arc  expelled,  there  can  be 
no  doubt  as  to  the  nature  of  the  case.  The  sudden  distention 
of  the  uterus  usually  causes  distressing  nausea  and  vomiting. 
Occasionally,  after  the  development  of  the  chorion  villi,  the  dis- 
ease is  arrested  and  the  ovum  is  retained  for  many  months,  so 
that  in  such  cases  there  may  be  all  the  symptoms  of  pregnancy, 
with  a  previous  history  of  bleeding,  but  the  womb  at  the  time 
of  examination  is  much  smaller  than  it  should  be  at  the  date 
which  the  pregnancy  has  apparently  reached.  Vesicular  mole 
is  most  apt  to  occur  in  women  who  have  already  borne  children 

'  Priestley,  loe.  cU.,  p.  40. 

'Cory,  quoted  by  Priestley,  p.  41.     Vollimann,  Waldeyer,  Jarotzky,  Krieger, 
Wilton,  quoted  by  Schroeder,  lyp.  cit. ,  p.  444. 

»  Gaylord,  "Tr.  of  the  Gyn.  Section,  College  of  Physicians  of  Phila.,"  1898. 
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or  who  have  reached  middle  age.  Hirtzmann*  found  that,  of 
35  cases,  25  occurred  in  women  over  twenty-five  years  of  age. 

As  an  exception  to  tliis  rule,  Strieker  "^  reports  a  case  of  pre- 
cocious menstruation  in  a  cliild  wh<j  in  her  ninth  year  gave  birth 
to  a  true  vesicular  mole.  It  is  hardly  necessar>-  to  state  that 
cystic  degeneration  of  the  chorion  villi  is  necessarily  a  result 
of  impregnation,  and  can  not  occur  in  a  virgin  uterus.  In  icx) 
cases  collected  by  Dorland,^  68  occurred  between  the  twentieth 
and  furlieth  year.  Cystic  degeneration  of  the  chorion  often 
occurs  in  women  who  have  previously  given  birth  to  healthy 
children,  but  it  not  infrequently  recurs  in  the  same  individual. 
Dejxiul  *  mentions  a  woman  who  had  this  affection  three  times, 
and  Mayer  *  lias  obsened  the  disease  in  eleven  successive 
pregnancies.  The  degenerated  chorion  usually  determines  the 
expulsion  of  the  ovum  at  some  |XTiod  between  the  third  and 
sixth  months  of  gestation.^  If,  however,  the  disease  does  not 
begin  until  alter  the  villi  of  the  chorion  la.'ve  have  atrophied,  or 
if  the  tiegeneration  is  confined  to  a  comparatively  limited  area, 
the  pregnancy  usually  proceeds  to  term.  On  the  other  hand, 
if  the  embryo  is  ab.sorbed  and  the  chorion  becomes  adherent  to 
the  uterine  wall,  the  pregnancy  may  be  abnormally  prolonged  to 
twelve  or  thirteen  months  (Schroeder).  The  adhesion  of  the 
cystic  villi  to  the  uterine  wall  has  more  .serious  results,  however, 
than  the  mere  prolongation  of  pregnancy.  It  is  often  due  to  the 
perforation  of  the  uterine  wait  by  a  proliferation  of  the  syncytial 
cells  of  the  chorion  villi,  and  consequently  when  the  mass  is  e.\- 
{jcUed  there  may  be  fatal  hemorrhage  from  the  uterine  sinuses 
(Volkmann,  Waldeyer),  or,  as  in  Wilton's  ca.se, ^  the  peritoneal 
covering  may  be  torn  and  fatal  hemorrhage  may  ensue  into  the 
peritoneal  cavity.  The  retention  of  a  portion  of  the  chorion  may 
be  followed  by  its  decomposition  within  the  uterine  cavity,  giving 
rise  to  general  septicemia  ;  or  fragments  of  cystic  chorion  retained 
in  utcro  may  be  expelled  at  a  date  remote  from  the  original  preg- 
nancy. With  these  accidents,  of  not  infrequent  occurrence  in  the 
course  of  the  disease,  it  is  not  surprising  that  the  maternal  mor- 
tality is  eighteen  per  cent.* 

Etiology  and  Frequency. — The  occurrence  of  vesicular  disease 

'  "Thisede  Paris,"  1874. 

'  Virchow's  "  Arcliiv,"  Bd.  Ixxvii,  S.  193. 

>  "Am.  loum.  of  Obst.,"  1896,  p.  905. 

♦  "  I^(;oiis  de  Clin.  Obstet.,"  1872. 
'  "  Tarnier  et  Budin,"  p.  306. 

*  In  norland's  100  cases  the  moss  was  expelled  in  63  per  cent,  between  the 
third  and  fifth  months. 

'  "Lancet,"  Feb.,  1840. 
'  Dorland,  /«•.  cit. 
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of  the  chorion  can  not  be  attributed  to  any  single  cause.  The 
connection  between  disease  of  the  endometrium  (Virchow)  or 
of  the  uterine  walls  (fibroid  tumor  (Schroeder) )  and  vesicu- 
lar mole  is  clearly  established  in  a  large  proportion  of  the 
cases,  especially  in  those  in  which  there  is  a  frequent  recurrence 
of  the  disease  ;  but  this  explanation  does  not  suffice  for  the 
degeneration  in  the  chorion  of  one  fetus  while  that  of  its  twin 
remains  healthy.  In  this  case  the  disease  is  of  fetal  origin, — ^per- 
haps the  result  of  the  death  of  the  fetus.  Indeed,  it  has  been 
claimed  that  the  death  of  the  embryo  necessarily  precedes  the 
cystic  degeneration  of  the  chorion.  That  this  view  is  incorrect, 
however,  is  demonstrated  by  the  birth  of  living  children  in  certain 
cases  of  not  too  extensive  degeneration  of  the  chorion.  It  has 
been  claimed  also  that  vesicular  mole  is  the  result  of  an  absence 
of  the  allantois  (Hecker),  or  that  possibly  the  allantois  may,  in 
certain  cases,  contain  no  blood-vessels  (Schroeder),  thus  depriving 
the  villi  of  their  circulation. 

Stenosis  of  the  umbilical  vein  has  been  found  associated 
with  cystic  chorion,  and,  therefore,  it  has  been  asserted  that  the 
cystic  degeneration  may  have  been  due  to  dropsy  of  the  chorion 
villi  (Maslowski,  Robin).  As  to  the  frequency  of  this  affection, 
there  are  no  reliable  statistics.  Mme.  Boivin  ^  saw  the  disease 
only  twice  in  20,375  pregnancies,  while  in  the  Charity  Hospital 
in  Berlin  it  occurred  four  times  in  2 1 30  pregnancies.  Two  cases 
have  been  under  my  care  in  ten  years.  Every  obstetrician  of 
large  practice  has  seen  at  least  one  case.  Perhaps  once  in  two 
or  three  thousand  cases  would  be  the  true  expression  of  the 
frequency  of  this  disease. 

Treatment. — The  treatment  of  a  pregnant  woman  affected 
with  cystic  degeneration  of  the  chorion  is  mainly  directed 
toward  the  symptoms.  Should  there  be  an  excessive  hemor- 
rhage, it  might  be  necessary  to  tampon  the  vagina  until  the  os 
is  sufficiently  dilated  to  permit  the  expulsion  of  the  cystic  mass. 
If  the  diagnosis  of  cystic  disease  of  the  chorion  should  be  made 
during  pregnancy,  and  if  abdominal  or  combined  palpation  gives 
no  sign  of  the  presence  of  a  fetus,  the  immediate  induction  of 
abortion  would  be  advisable  in  order  that  the  chorion  might  not 
have  an  opportunity  to  grow  to  inordinate  size  and  to  push  its 
way,  perhaps,  into  the  uterine  wall,  giving  rise  to  hemorrhage  or 
possibly  to  perforation  of  the  uterus.  A  prolonged  retention 
of  the  mass  would  also  predispose  to  the  malignant  degenera- 
tion of  its  epithelium.  After  the  expulsion  of  the  diseased  ovum, 
if  there  should  be  symptoms  pointing  to  the  retention  and  decom- 

"'Clin.  Mem.,"  1863. 
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pnsition  of  fragments  of  the  chorion  within  the  uterine  cavity,  the 
natural  impulse  would  be  to  remove  the  retained  substances  ; 
but  it  must  be  borne  in  mind  that  the  attenuation  of  the  uterine 
wall  in  circumscribed  areas  maj-  be  so  great  that  the  slightest 
interference,  the  introduction  of  a  curet,  or  the  adnu'nistration  of 
an  iiitra-uterine  douche,  may  cause  its  rupture  with  a  fatal  result.' 

Fibromyxomatous  Degeneration  of  the  Chorion. — If,  instead  of 
being  thin  and  water}',  the  mucous  ti.ssue  in  the  intercellular 
spaces  of  the  degenerated  \illi  should  contain  more  fibrous  ele- 
ments, the  resulting  mass,  instead  of  being  cystic,  is  solid. 
Virchow  *  first  called  attention  to  this  condition  in  the  placenta, 
and  gave  it  the  name  of  mj-xoma  fibrosum  placenta.  In  this 
ca.se,  the  first  one  described,  in  the  midst  of  healthy  cotj'ledons 
one  was  discovered  affected  by  a  fibroniucou.s  degeneration.  A 
similar  structure  may  be  found  in  the  peripheral  layers  of  the 
umbilical  cord. 

To  complete  the  study  of  diseases  of  the  chorion  it  is 
necessary  to  mention  a  chronic  inflammation  of  the  membrane.' 
In  the  case,  already  referred  to,  in  which  the  amnion  was  rup- 
tured during  pregnancy,  the  irritating  effect  of  the  liquor  amnii 
upon  the  chorion  produced  a  thickened  and  hyperplastic  co 
dition  of  that  membrane. 


THE  PLACENTA. 

The  placenta,  as  a  separate  organ,  dates  from  the  third  mon 
of  pregnancy.  At  this  time  the  chorion  villi  atrophy  over  the 
whole  [K.-riphery  of  the  ovum,  except  at  the  point  where  it  comes 
in  direct  relation  with  the  true  mucous  membrane  of  the  uterus — 
the  decidua  serotina.  Here  the  villi  take  on  an  extraordinary 
growth,  forming  buds  of  epithelial  cells  (syncytium)  upon  their 
surface,  which  rapidly  take  an  the  shape  of  new  villi,  thus  send- 
ing out  branches  in  every  direction,  into  each  of  which  a  loop 
of  blood-vessels  is  projected.  Separating  the  villi  from  one 
another,  and  dipping  down  to  the  ba.se  of  the  chorion  between 
the  parent  .stems  of  the  villous  projections,  are  processes  of  the 
decidua,  carrying  capillary  loops  of  maternal  blood-vessels. 
Ver)'  early  in  the  history  of  the  ovum  •*  the  arterioles  of  this  sys- 
tem open  directly  into  the  intervillous  spaces  of  the  placenta. 


'  For  >  case  resulting  fatally  after  the  injection  of  perchlorid  of  iron,  see  Priestley, 
he.  lit.,  p.  41. 

»  Op.  ci/.,S.  414. 

'  I.ebedcff,  qiioit-rl  hy  Tamier,  oJ>.  a/.,  p.  313. 

*  In  I-eopo)d'!>  ovum  of  7  to  8  days  this  arrangement  wo.s  already  visible. 
"  Uterus  u.  Kind,"  I^ipsic,  1897. 


Fig.  83. — ^The  feUl  surface  of  the  placenta  (Minol). 

many  conflicting  theories  have  been  advanced.  In  regard  to  the 
relation  between  the  placental  N'illi  and  the  uterine  mucous  mem- 
brane, it  has  been  variously  stated  that  the  former  enter  the 
mouths  of  the  uterine  glands  (Bischotir);  that  they  sink  into 
crj'pts  in  the  uterine  mucous  membrane,  which  are  new  forma 
lions  especially  adapted  for  their  reception  (Turner) ;  that  the 
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villi  do  not  sink  into  glands  or  crypts,  but  are  intimately  invested 
with  a  layer  of  decidual  epithelium,  or  with  an  endotlielial  cover- 
ing derived  from  the  maternal  blood-vessels  (Mrcolani) ;  and  that 
this  cell-covering  acts  as  a  glandular  structure,  secreting  from 
the  maternal  blood  a  peculiar  substance,  the  so-called  "  uterine 
milk,"  which  acts  as  nutriment  for  the  fetal  blood  (Krcoiani, 
Hoffman).  It  is  now  well  established,  however,  that  the  placental 
villi  imbed  themselves  in  the  soft  interglandular  substance  of  the 
decidua  serolina,  and  that  the  connective-tissue  cells  multi]jl)'and 
hy])ertrophy  around  them  (decidual  cells).  The  epithelium  of  the 
uterine  mucous  membrane  disappears,  except  in  the  glands.  The 
chorion  villi  are  at  first  covered  with  two  distinct  layers  of  cells; 
an  inner  layer  composed  of  single  large  nucleated  cells  arranged 
side  by  side  with  distinct  cell   walls  (Langlians'  layer),   and  an 

outer  layer  or  band  of 
protoplasm  in  which 
are  imbedded  nuclei 
at  irregular  intervals 
(the  syncytium).  Both 
of  these  layers  are  de- 
rived from  the  chorion 
and  not  from  the 
uterine  epithelium, 
liarly  in  embrj'onal 
life  (the  third  month) 
the  I^nghans'  layer 
disappears  and  the 
syncytium  remains  as 
the  sole  epitlielial 
covering  of  the  villi. 
The  uterine  mucous 
membrane  at  first 
is  richly  supplied  with  capillary  blood-vessels,  from  which 
loops  are  thrown  around  the  villi  in  such  fashion  as  to  form  a 
complex  but  very  distinct  network  throughout  the  placental 
mass.  I^tcr  these  capillaries  disappear,  and  in  their  place  are 
seen  the  large  sinu.scsor  lacuna;,  to  which  blood  is  convej'ed  from 
the  maternal  circulation  by  little  curling  arteries  that  wind  their 
way  up  through  the  decidual  cells  and  empty  directly  into  the 
placental  sinuses.  These  arteries  are  provided  with  only  a  deli- 
cate endothelial  wall.  From  Leopold's  '  ob.ser\'ations  it  appears 
that  the  arterioles  of  the  decidua  become  more  and  more  dis- 
tended as  they  approach  the  placental  villi,  so  that  their  terminal 


Fig.  84. — The  capillary  system  of  «  placenUl  villus 
(from  MiDot). 


I  Ltc.  lit. 


Fig.  85. — A,  Placenta  in  its  most  generalized  form ;  B,  structure  of  placenta  of 
pig;  C,  structure  of  placenta  of  cow  ;  O,  structure  of  placenta  of  fox;  E,  structure 
of  placenta  of  cat ;  r ,  structure  of  placenta  of  sloth  ;  on  the  right  side  of  the  figure 
the  tilt  malemul  epithelial  cells  are  shown  in  litu  ;  on  the  left  side  they  arc  removed, 
ami  the  dilated  maternal  vessel  with  its  blood-corpuscles  is  ejposcd;  G,  structure  of 
human  placenta;  /°,  fetal,  and  M,  maternal  placenta;  e,  epithelium  of  chorion; 
X,  epithelium  of  maternal  placenta ;  1/,  fetal  blood-vessels ;  d' ,  maternal  blood- 
vessels; V,  villus  The  succeeding  references  apply  to  G  only:  di,  Decidua  serotina 
of  placenta  ;  /,  tral)ecul.c  of  serotina  passing  to  fetal  villi ;  ra,  curling  artery ;  up, 
nteroploiental  vein  (from  Balfour,  after  TurDerJ. 


Fig.  86. — Normal  fully-developed  placenta,  showing  villi  in  longitudinal  and  cro&s- 

!>eclion  (Williams). 


Fig.  87. — Section  of  placenta,  showing  villi  with  vessels  injected  (Williams). 

communication  between  the  placental  villi  and  the  maternal 
blood.  By  this  anatomical  arrangement  tiie  fetal  and  maternal 
blood  is,  of  course,  kept  separate.     The  former  circulates  within 
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the  capillary  system  of  the  villi ;  the  latter  bathes  the  exterior  of 
the  villi. 

The  Fully-developed  Placenta. — The  placenta  at  term  is 
a  circular  mass,  measuring  about  seven  inches  in  diameter, 
about  two-thirds  of  an  incli  to  an  inch  in  thickness  at  the  point  of 
insertion  of  the  cord,  and  weighing  about  sixteen  ounces.    Upon 
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Fig.  88. — Section  of  placental  villi  of  a  normal  placenta  at  tt-rm :  M,  Fetal 
maodrrm ;  .'!,  syncytial  ma.s!>es;  V,  V,  fetal  vessels;  L,  miilemal  locuiijc,  coii- 
laining  maternal  bloo<l  (Durante). 
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Fig.  89. — Surface  of  villus  at  three  weck.s.  sliowiiij>  .syncytial  hnnd,  .\,  and 
Langhans'  cells,  B  (500  enlarj^enienl) ;  C,  stroma  of  villus. 

the  surface  of  the  placenta  into  which  the  cord  enters  is  seen 
a  smooth,  shinin;^  membrane,  continuous  witii  the  sheath  of  the 
cord, — the  amnion.  The  fetal  side  of  the  placenta  contrasts 
strongly  with  the  maternal  surface.  The  latter  is  of  a  dark-red 
hue,  divided  by  deep  sulci  into  lobules  of  irre<jular  outline  and 
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extent, — the  cotyledons.  Over  the  maternal  surface  of  the  pla- 
centa is  stretched  a  delicate,  grayish,  transparent  membrane, 
which  is  made  up  of  the  cells  that  compose  the  upper  layer  of  the 
decidua  scrotina.  This  constitutes  the  maternal  portion  of  the 
placenta.  In  separating  from  the  uterine  wall,  therefore,  the  line 
of  separation  does  not  divide  the  fetal  from  the  matenial  struc- 
tures, but  is  found  in  tlic  [nucous  membrane  of  the  uterus,  in  the 
lower  portion  of  the  cellular  layer  of  the  decidua.  Around  the 
periphery  of  the  placenta  may  be  seen  a  large  vein,  the  circular 
vein  of  the  placenta,  which  returns  a  part  of  the  maternal  blood 
from  the  organ,  the  remainder  returning  to  the  maternal  circula- 
tion by  means  of  the  continuity  between  the  placental  lacuna; 
and  the  uterine  sinuses.     The  situation  of  the  placenta  within  the 


Fig.  90. — Diagram  of  uterus  nn<l  placenl.i  in  the  fifth  month :  Ch,  Chnrioii ; 
am,  amnion;  /',  /',  villi;  /.,  /,,  lacun:*:;  s,  scrotina;  ;',  smitll  luteries;  /,  glandu- 
lar layer ;  »/,  uterine  muscle   (Leopold). 


uteru.s  may  with  equal  frequency  be  found  ujion  the  posterior 
or  the  anterior  wall  ;  occasionally,  however,  u])on  one  of  the 
lateral  walls,  more  frequently  the  right  (Schroeder). 

A  perpeiuiicular  section  through  the  middle  of  a  placenta 
that  is  still  attached  to  the  uterine  wall  reveals  an  intimate 
connection  between  the  two.  The  delicate  terminal  villi,  and 
even  branches  a  millimeter  in  thickness,  are  imbedded  in  tlie 
upfier  portion  of  the  decidua,  and  held  in  place  by  their 
extremities  bulging  out  into  club-shaped  masses,  so  tliat  the 
exercise  of  considerable  force  will  not  e.xtract  them  from  the 
uterine  mucous  membrane,  but  will,  instead,  always  lacerate 
the  maternal  structures. 

The  functions  of  the  placenta  are  manifold.     Not  only  does  it 
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act  as  a  lung,  or,  rather,  gill,  in  oxygenating  the  fetal  blood, 
but  it  may  be  said  to  take  the  place  of  the  alimentary  tract 
in  absorbing  nutritive  material  from  the  maternal  circulation. 
It  plays,  moreover,  the  part  of  an  excretory  organ,  getting 
rid  not  only  of  the  surplus  carbonic  oxid  gas  in  the  fetal 
blood,  but  also  of  the  other  waste-products  of  a  tissue -activity 
that  in  the  rapidly  growing  fetus  must  be  great.  Bernard  has 
shown  that  in  the  earlier  months  of  pregnancy  the.  placenta  has 
a  glycogenic  function.  The  epithelial  cells  of  the  chorion  villi 
take  something  more  than  a  passive  part  in  the  passage  of 
substances  to  and  fro  between  the  fetal  and  the  maternal  blood. 
They  have  a  certain  power  of  selection  or  resistance.  Some 
pathogenic  micro-organisms — as,  for  instance,  those  of  variola — 
pass  easily  from  mother  to  fetus,  while  the  bacilli  of  tuberculosis,  a 
disease  often  present  in  pregnant  women,  are  almost  never  found  in 
the  fetus.  Certain  drugs,  also  (iodid  of  potassium,  benzoic  acid, 
bichlorid  of  mercury),  enter  the  fetal  from  the  maternal  blood, 
while  it  is  asserted  that  others,  as  woorara,  will  not  pass  to  the  fetus 
from  the  mother.  Again,  while  nutritive  material  must  pass  from 
mother  to  fetus,  the  escape  of  the  same  material  from  the  fetal 
into  the  maternal  blood  would  prove  destructive  to  the  fetus. 

Anomalies  of  the  Placenta. — The  placenta  may  present  de- 
viations from  the  normal  in  size,  position,  shape,  weight,  or  num- 
ber. Its  structure  may  present  anomalies  the  result  of  diseases 
or  accidents,  and  there  may  be  anomalies  of  function. 

Anomalies  of  Position,  Size,  and  Weiglit. — The  position  of  the 
placenta  is  normally  near  the  fundus  uteri.  A  low  insertion  gives 
rise  to  the  condition  known  as  placenta  pmvia,  which  will  be 
more  fully  described  in  its  appropriate  place.  The  size  of  the 
placenta  may  vary  considerably.  The  thickness  of  the  organ  is 
in  inverse  ratio  to  its  extent,  and  the  younger  the  ovum,  the 
greater  is  the  relative  size  of  the  placenta.  The  placenta,  instead 
of  being  confined  to  that  portion  of  the  ovum  which  is  in  contact 
with  the  decidua  serotina,  has  been  known  in  rare  cases  to  extend 
around  its  whole  periphery.  This  condition  is  known  as  placenta 
membranacea,  and  is  to  be  explained,  of  course,  by  the  equal 
development  of  all  the  chorional  villi.  On  the  other  hand,  the 
placenta  may  be  abnormally  thick  and  enlarged  in  all  directions, 
owing  to  an  irritation  from  a  chronically  inflamed  endometrium, 
which  results  in  a  hyperplastic  condition  of  both  the  maternal 
and  fetal  portions  of  the  organ.  An  abnormally  small  placenta 
may  be  associated  with  an  ill-developed  child,  may  depend 
upon  an  interstitial  overgrowth  with  subsequent  retraction,  or 
may  be  due  to  atrophy  of  the  decidua. 

Anomalies  of  Shape  and  Number. — The  placenta,  usually  round 


I20 


P KEG  NANCY. 


or  oval,  may  have  a  horseshoe  or  cresccntic  shape,  especially  if  it  | 
is  inserted  near  tlic  internal  os,  which  in  tlicse  cases  is  surrounded  1 
by  the  two  arms  of  the  crescent.      In   multiple  pregnancies  (not 
unioval)  each   chiUl  has  its  own  placenta  (Fig.  gi).     A  single 
child  may  have  two  (placenta  duplex),  three  (placenta  tripartita), 
or  more  placent:f  (placenta  multiloba^,   or  a  single  placenUi  ma>' 
be  reinforced  by  one  or  more  small  accessory  placental  develop- 
ments (placentre  succenturiata:),  which  are  in  direct  communication  ' 
with  the  blood-sinii.ses  of  the  decidua  vera.     Should  the  villi  of 
these  accessory  growths    not  communicate   with    the   maternal 
blood,  the  growths  are  called  placentiu  spuria:.     Taurin  '    has 
reported  a  case  of  annular  placenta,  extending  almost  completely 
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lij;.  yi. — i'liifciitx  of  Iripltts. 

around  the  ovum  as  it  does  in  some  animals,  but  separated  indis- 
tinctly into  three  lobes. 

Edema  of  the  Placenta. — A  serous  infiltration  of  the  whole 
placenta  is  often  observed  with  a  dead  anil  macerated  fetus.'' 
The  same  condition  is  often  associated  with  general  anasarca  of 
the  fetus,  with  .some  obstruction  of  the  umbilical  vein  or  of  the 
venous  system  of  the  fetus,  or  with  a  greatly  hypertrophied  pla- 
centa which  absorbs  more  fluid  than  the  fetal  economy  can  dispose 
of  (Werth).     The   minute  anatomy  of  the  placenta  may  remain 

'  "  Nouv,  .'\rch.  d'Olist*!.,"  1893,  p.  486. 
'  Tarnier  et  liudin,  op.  cit.,  p.  329. 


Anonwlies  of  the  flncenla:  >,  Placenta  with  itrrgular  lolics  (Auvard) ;   2,  ptacetila  in 

uoeiiiial  lobe*  ^Auvard) ;   3,  irregular  placenta  (Auvatd) ;  4,  small  accessory  placenta 

emontl^page) ;     5,    placenta     ^uccenluriala    (kihemoni  Lepage) ;     0,    '•  batllcdure " 

rnlo,  oval   {Auvurcl^;    7,    placenta  with  velamcntous    attachment  of  cord  (Ribemont- 

;e}  :  S,  placenta  with  two  equal  lobe>  (Rilieinonl'I^page). 
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normal  in  this  disease  and  the  placenta  may  continue  to  perform 
its  physiological  functions. 

Degeneration  of  the  Placental  Villi. — The  morbid  processes  that 
result  in  such  grave  alteration  in  the  structure  of  the  placental  villi 
as  to  abrogate  their  physiological  activity  are,  hypertrophy,  fibrous 
and  fatty,  caseous  (phthisical  placenta),  calcareous,  and  myxoma- 
tous degenerations.  Placental  hemorrhages,  placental  syphilis, 
and  solid  tumors  of  the  placenta  have,  as  a  result,  the  destruction 
of  all  or  of  a  part  of  the  placental  villi  as  factors  in  the  nutrition 
and  aeration  of  the  fetal  blood,  but  these  conditions  will  be  con- 
sidered separately. 

Cellular  Hypertrophy. — Ercolani  *  has  described,  under  the 
name  of  "  cellular  hyperplasia  and  hypertrophy  of  the  paren- 
chyma of  the  placental  villi,"  a  disease  that  is  characterized  by 
the  extensive  multiplication  of  the  cellular  elements  in  the  villi 
to  such  an  extent  as  often  to  obliterate  the  blood-vessels  and 
to  give  the  placenta  a  hard,  dense  appearance  and  feel  that  has 
been  called  by  other  writers  sclerosis  of  the  placenta,  and  has 
been  attributed  to  the  overproduction  of  fibrous  tissue.  Cellular 
hypertrophy  may  also  be  seen  in  syphilitic  disease  of  the  villi. 

Fibrous  and  Fatty  Degeneration  of  the  Placenta. — A  fibrous 
and  fatty  change  in  the  placental  villi  is  extremely  common,  and 
isolated  examples  of  it  may  be  found  in  almost  every  placenta, 
especially  toward  the  jDcriphery  of  the  organ.  It  is  necessary  to 
consider  the  two  together,  for  they  are  always  found  in  common, 
except  when  the  degeneration  of  the  placenta  follows  the  death 
of  the  fetus.  In  this  case  there  is  a  simple  fatty  change  without 
other  pathological  process  (Barnes).  It  has  been  claimed  by 
some  observers,  as  Barnes^  and  Kilian,''  that  fatty  degeneration 
of  the  placenta  may  be  the  primary  pathological  process,  and 
may  originate  independently  of  other  degenerative  changes  ;  and 
it  has  also  been  asserted  that  this  degeneration  is  only  an  exag- 
geration of  the  condition  that  normally  obtains  in  the  placenta 
toward  the  end  of  pregnancy ;  but  most  modern  investigators 
agree  with  Robin  and  Ercolani  that  the  fatty  change  is  sub- 
sequent to  other  degenerative  processes,  most  frequently  an 
abnormal  development  of  fibrous  tissue, — a  condition  that  might 
be  termed  interstitial  placentitis.  This  development  of  fibrous 
tissue  must  be  distinguished,  however,  from  the  fibrous  change 
that  occurs  in  blood-clots  due  to  effusion  from  the  maternal 
capillary  loops  in  early  pregnancy,  or  to  thrombosis  in  the  pla- 
cental lacunae  later  on.  The  fact  that  an  inflammation  of  the 
placenta  can  occur  has  been  denied.  There  are,  however,  the 
same  multiplication  of  connective-tissue  cells  and  a  subsequent 

>  "  Uelle  Malattie  delta  PlacenU,"  Bologna,  1871. 

»  "Med-Chir.  Trans.,"  1851.  »  "Neue  Zeitschr.  f.  Geburts.,"  1850. 
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contraction  tliat  one  sees  everywhere  in  the  body  in  a  chronic 
inflammation. 

The  fibrous  change  may  oriijinatc  either  in  the  decidua  sero- 
tina,  the  placentil  vilh,  or  the  intervillous  sfiaces. 

If  the  disease  affects  the  decidua  serotina,  it  is  associated 
with  clironic  inflammation  of  the  remainder  of  the  endometrium, 
and  it  would  be  better,  perhaps,  with  Uraun,  Schroedcr,  and 
Spiegelberg,  to  regard  it  not  as  a  disease  of  the  placenta,  but 
as  an  endometritis.  As  the  disease  progresses,  however,  the 
placenta  becomes  secondarily  involved,  cither  by  the  encroach- 
ment of  the  liypiertrophied  decidua  upon  the  inter\-illous  spaces, 
and  the  consecjuent  compression  of  tlie  villi,  or  by  the  agglutina- 
tion of  the  different  layers  of  the  membrane  one  to  another, 
which  may  result  in  a  firm  adhesion  of  the  placenUi  to  the 
uterine  wall.  Hegar  and  Maier  and  many  others  liave  de- 
scribed this  disease  as  interstitial  endometritis.' 

The  same  microscopic  appcanuice  may  be  seen  in  a  hyp)er- 
trophicd  decidua  throughout  its  extent,  and  is  not  confined  to 
the  placental  site.  It  is,  however,  possible  to  find  an  endome- 
trium in  an  advanced  stage  of  hyperplastic  inflammation,  while 
the  upper  layer  of  the  decidua  serotina  remains  unchanged,  even 
although  tile  pl.icental  site  itself  is  immensely  thickened  by  new- 
formed  connective  tissue  and  enlarged  blood -sinuses.  In  such  a 
case  the  placenta  remains  unaffected. 

The  fibrous  degeneration  may  have  its  seat  in  the  placental 
villi  alone.  The  process  that  transforms  a  healthy  villus  confciin- 
ing  blood-vessels  into  a  bundle  of  connective  tissue  can  well  be 
studied  in  the  extraplacental  villi  of  the  chorion,  which  normally 
undergo  a  fibrous  degeneration,  as  they  begin  to  atrojjhy  at  the 
third  month  of  pregnancy.  The  mucous  tissue  in  the  interior 
of  the  villi  is  converteti  mto  fibrous  tissue,  the  blood-vessels  are 
obliterated,  and  the  villi  shrink,  atrophy,  and  become  more  or  less 
infiltrated  with  fat.  This  same  process  may  be  seen  in  isolated 
villi  ofalmost  every  placenta.  If  the  degeneration  is  more  extended, 
the  functions  of  the  |)lacenta  are  naturally  alirogated.  "  Placental 
infarcts,"  so  commonly  .seen  as  whitish  nodes  in  the  majority  of  pla- 
centJU,  are  examples  of  a  fibrous  degeneration  due,  according  to 
Williams,  to  an  endarteritis  of  the  vessels  of  the  villi,  a  coagula- 
tion-iiecro.sis  and  the  formation  of  canalized  fibrin. ^  According 
to  Neumann,''  the  interchange  between  fetal  ;nid  maternal  blood 
may  be  prevented  by  the  great  lij'pertrophv  of  the  placental  villi  and 
their  consequent  encroachment  upon  the  maternal  blood-spaces. 

'  Virchow's  •'Arcliiv."  1871. 

'  ••  The  Kre^uency  aiut  SiRitificaute  of  Infarcts  ijf  iIil*  f*bcf ivta,  fi.iseil  ufxm  the 
Microscopic  Examination  of  500  Conseculi»e  Piacentx,"  Whilriilge  William*,  Johns 
Hopkins  Husp.  Rep.,  vol.  ix.         » See  I'riestiey,  Virchow's  "Arcbiv,"  1871,  p.  54. 
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The  development  of  connective  tissue  may  take  place  in  the 
intervillous  spaces, — a  condition  to  be  distinguished  from  the 
fibrous  mass  that  results  from  the  effiision  of  blood  or  the 
occurrence  of  thrombosis  in  the  same  situation.  The  develop- 
ment of  the  fibrous  tissue  has  been  ascribed  by  Simpson, 
Rokitansky,  Scanzoni,  Priestley,  and  others  to  an  inflammation 
followed  by  a  cellular  exudate  which  organizes  into  connective 
tissue.  Priestley  has  described,  under  the  name  of  placental 
phthisis,  a  pathological  condition  of  the  placenta  brought  about 
in  this  way :  The  first  stage  of  the  disease  consists  of  an  exuda- 
tion or  deposit  thrown  out  among  the  villi,  probably  due  to  some 
modification  of  a  low  inflammatory  process,  the  result  of  which 
is  a  sort  of  "  hepatization  "  of  the  part  affected.  The  mass  thus 
formed  either  remained  dense  and  firm  throughout,  or  else  in  the 
center  might  be  found  a  crumbled  and  disintegrated  substance 
resembling  the  result  of  cheesy  degeneration  of  tuberculous 
masses  in  the  lung.  As  a  result  of  this  disintegration  there  may 
be  found  evidences  of  old  hemorrhages  in  blood-clots  at  different 
stages  of  organization. 

The  result  of  fibrous  degeneration  of  the  placenta,  wherever 
the  disease  originates,  is  to  prevent  the  performance  of  its  most 
important  vital  functions,  and  if  the  pathological  condition  in- 
volves a  large  area  of  the  organ,  it  must  prove  destructive  to  the 
fetus.  The  deprivation  of  their  blood-supply  determines  the 
fatty  degeneration,  or  in  some  cases  amyloid  degeneration,  ^  of 
the  placental  villi.  This  fatty  infiltration  is  the  more  marked,  as 
a  rule,  the  older  the  original  lesion.  Thus,  Bu.stamcnte's  ^  de- 
scription of  a  *'  sclerotic  "  placenta  as  presenting  a  reddish,  spotted, 
lobulated,  or  smooth  mass  resembling  the  thymus,  would  be 
applicable  to  a  fibrous  placenta,  in  which  fatty  degeneration  had 
not  advanced  very  far.  In  the  latter  case  the  organ  would  pre- 
sent a  paler,  yellowish  hue.  The  diagnosis  of  fibrofatty  degen- 
eration of  the  placenta  is  impossible  during  pregnancy.  Such  a 
condition  may  be  inferred  if  there  is  a  history  of  previous 
repeated  occurrences  of  the  disease. 

Myxomatous  Degeneration. — ^The  myxomatous  degeneration 
that  has  already  been  studied  in  the  chorion  villi  may  be  confined 
to  the  placenta,  while  the  extraplacental  chorion  remains  healthy. 
Myxoma  fibrosum  placentae  has  already  been  described.  This 
affection  has  been  observed  by  Virchow,*  Storch  (two  cases),* 
Hildebrandt,'  and  Sinclair.* 

'  Green,  "  Am.  Jour.  Obstet.,"  1880,  p.  279. 

»  "Thteede  Paris,"  1868. 

»  Lot.  rit.,  p.  414. 

«  Virchow's  "Archiv,' '  1878 ;  and  Breus' "  Wien.  med. Wochens.,"  1881,  No.  40. 

»  "  Monat.  f.  Geb.,"  Bd.  xxxi,  S.  346. 

•  "  Jonr.  Olwtet.  See.,"  Boston,  1871. 
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Calcareous  Degeneration. — Depositions  of  small  quantities  of 
lime  in  the  placenta  are  not  at  all  uncommon.  They  are  usually 
to  be  found  in  tliat  portion  of  the  maternal  placenta  lying  nearest  j 

the  villi,  or  they  may  originate  in  the  villi  themselves.  Cham- 
bord  '  has  found  as  many  as  five  hundred  concretions  in  one 
placenta.  It  has  been  said  that  extensive  calcification  of  the  pla- 
centa is  more  apt  to  occur  after  the  death  of  the  fetus,  but  Tar- 
nicr  asserts  that  there  is  no  relation  of  cause  and  effect  between 
the  two,  and  that  the  occurrence  of  large  calcareous  deposits  in 
the  placenta  with  still-born  children  is  a  mere  coincidence,  as  it 
is  also  in  cases  in  which  calcareous  degeneration  is  associated 
with  syphilis.' 

Placental  Syphilis. — I'Vom  the  end  of  the  last  century,  when 
Astruc  fir.st  calleij  attention  tn  the  fact  that  syphilis  of  either 
parent  was  apt  to  result  in  the  birth  of  still-born  and  macerated 
children,  until  the  appearance  of  D'Outrepont's  paper'  in  1830, 
the  opinion  prevailed  thai  the  cause  cf  the  repeated  fetal  deaths 
must  be  sought  for  in  syphilitic  disease  of  the  viscera.  It  was 
the  last-named  author  who  first  called  attention  to  the  influence 
of  the  di.seases  of  the  placenta  upon  the  nourishment  and  the  life 
of  the  fetus.  Shortly  afterward  followed  Simpson's  well-known 
work,*  and  ever  since  all  pathological  conditions  of  the  placenta 
have  been  investigated  with  increasing  care,  and  the  changes  asso- 
ciated with  syphilis  have  received  sjiecial  attention.  Virchow 
was  the  first  to  divide  the  study  of  placental  syphilis  into  the  in- 
vestigation of  the  lesions  in  the  maternal  and  in  the  fetal  portions 
of  the  organ  and  to  consider  apart  the  changes  in  the  decidua 
serotina  (endometritis  placentaris  gummosa)  and  those  in  the 
e.xtraplacental  decidua  (endometritis  decidualis).  No  consider- 
able advance  was  then  made  in  the  knowledge  of  placental 
syphilis,  although  the  subject  was  investigated  by  many  ob- 
servers, until  Slavjansky  and  Kleinwachter  *  called  attention  to 
the  development  of  fibrous  nodes  "  of  a  sjqjhilitic  nature  "  in  the 
fetal  portion  of  the  placenta  and  to  the  degeneration  of  the  epithe- 
lium in  the  placenta  matema.  In  1873  appeared  Frankel's 
paper  in  which  he  claimed  to  be  the  first  to  demonstrate  that 
the  "deforming  granular  hyperplasia  and  hypertrophy  of  the 
placental  villi,"  already  described  by  Ercolani, — without,  hovv- 

«  "Lyon  MMicale,"  1873,  p.  431. 

'Se*  also  FrSnkel,  •' Archiv  f.  Gyn.,"  Bd.  ii,  S.  373;  Winckler,  "Archiv  f. 
Gyn.,"  B(l.  iv,  S.  260;  Langhans,  "Archiv  f.  (Jyn.,"  Bd.  iii,  S.  150. 

'  "  Ufberdie  Krankhettcn  u.  Abnorm.  der  Placenta,"  "  Gem.  Deutsche  ZeiUschr. 
f.  Geburtsh.,"  «d.  v,  518. 

«"Edin.  Monthly  Jour,  of  Med.  Sci.,"  Feb.,  1845;  "Obstet.  Works,"  vol.  ii, 

P-445- 

»  See  Frftnkel,  "  Ueber  PiacenUr  Syphais,"  "  Archiv  f.  Gyn.,"  Bd.  t,  S.  6. 
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ever,  reference  to  its  connection  with  syphilis, — was  the  most 
frequent  form  of  placental  sypiiilis. 

According  to  Frankel,  this  infiltration  of  the  villi  with  granu- 
lation-cells, and  their  consei]ueiit  increase  in  size  and  distorted 
shapes,  are  characteristic  of  syphilis  and  make  certain  the  diag- 
nosis of  the  disease.  As  to  the  seat  and  extent  of  the  lesion,  they 
vary  with  the  manner  and  time  of  the  fetal  infection.  If  the 
ovule  is  infected  by  the  impregnating  spermatic  particle,  the 
placenta,  if  disea.sed  at  all,  constantly  presents  the  granulation- 
cell  infiltration  of  the  villi  and  the  degeneration  of  their  epithelial 
covering.  If  the  mother  is  infected  during  the  fruitful  coitu.s,  there 
may  be  endometritis  placentaiis  characterized  by  an  enormous 
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Fig.  92. — Section  of  villi.  showiiij>  iiinU  cell  iiifillralion  and  the  deformed  shapes 
of  villi:  A. A,  Luxuriant  cell-development  in  the  interior;  J, /',  lumen  of  blood-vessels 
with  bjrpertrophied  walls  ;  h.  villus  in  which  only  a  trace  of  lilood  vessels  can  be  wen  at 
S;  C,C,  villi  without  trace  of  vascular  canal ;  D,D,V,  epithelial  covering  (I'riiikcl). 


overgrowth  of  the  decidual  cells  or  the  overgrowth  of  connective 
tissue  as  well  as  syphilitic  di.sea.se  of  the  \illi.  If  the  mother  is 
sj^hihtic  before  conception,  the  di.sea.se  of  the  jilaceiita  takes  the 
form  of  endometritis  placentaris  gimimo.sa.  If  the  mother  is 
infected  during  the  latter  months  of  pregnancy,  the  placenta  usu- 
ally remains  unaffected.  Frankel  bases  these  conclusions  upon 
the  examination  of  more  than  one  hundred  .specimens,  and  his 
views  have  been  confirmed  by  Hennig  •  and  MacDonald.* 
Specimens  of   .syphilitic  placentae  in    my  possession  show  the 

'  ••  Archi»  f.  Ovn.,"  lid.  vi,  ,S.  141.      '  •'  Br.  Med.  Jour.,"  Aug.,  1875,  p.  234. 
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condition  of  the  villi  described  by  F"rankel,  and  also  an  endome- 
tritis placcntaris  gummosa,  in  which  the  decidual  cells  are  enor- 
mously increased  and  overjjrown,  encroaching  deeply  upon  the 
intervillous  spaces  and  undergoing  degeneration  in  places.  In 
one  case,  in  which  the  mother  was  infected  at  about  the  fifth 
month  of  pregnancy,  the  placenta  materna  yt  birtli  was  gready 
thickened,  and  showed  under  tlie  microscope  an  extraordinary 
development  of  connective  tissue.  The  fetal  placenta  and  the 
child  itself  were  perfectly  healthy. 

In  their  macroscopic  appearances  syphilitic  placenta:  may 
differ  considerably.  If  the  child  has  been  dead  some  time,  the 
placenta  may  be  almost  white  in  appearance  and  .soft  and  greasy 

in  feel.^  If  the  child 
is  expelled  alive  at 
term,  the  placenta  is 
often  unusually  large 
and  of  a  pinkish  color, 
due  to  the  thickened 
decidua,  which  pre- 
vents the  true  color  of 
the  organ  from  ap- 
pearing. Very  often 
there  are  organized 
clots,  showing  a  pre- 
vious hemorrhage  into 
the  placenta  or  the 
occurrence  of  throm- 
bosis in  the  lacunit ; 
or  else  there  may 
be  found  nodes  *  of 
varying  extent,  lamel- 
lated  in  structure  and  undergoing  degenerative  changes  in  the 
centr.d  portions.  Often,  too,  there  is  extensive  calcareous  de- 
generation. 

The  consequence  of  syphilitic  disease  of  the  placenta  is 
usually  disastrous  to  the  fetus  and  often  dangerous  to  the  mother. 
The  cellular  infiltration  of  the  villi  obliterates  the  blood-vessels 
witl)in  them,  and  consequently  abrogates  their  functions.  The 
.same  effect  may  be  produced  by  the  hyix^plasia  of  the  decidua 
serotina  and  the  consequent  encroachment  of  the  decidual  tissue 
upon  the  intervillous  blood-spaces,  or  the  destruction  of  the  villi 
may  be  brought  about  by  the  formation  of  the  no<iular  masses 
that  have  been  noticed.     All  these  processes,  if  as  is  the  rule. 

'  Charjienlier,  "  Syph.  heriiiilaire,"  1S70,  "  rre.ssc  M^d.  liplgc,"  No.  8. 
'  Ziller,  "  Studieii  iiber  E^rkraukuiigeo  der  PluceiiU,"  etc.,   Tilbingen,  l!s85. 


Fig.  93. — .SyjjUiiiUc  Jiacase  of  ihc  placenta,  showing 
Fraiikel's  disease. 
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they  invade  the  whole  area  of  the  placenta,  must,  of  necessity,  be 
fatal  to  the  fetus.  The  endometritis  placentaris  that  is  often  a 
prominent  feature  of  placental  syphilis  may  prove  dangerous 
to  the  mother  by  matting  the  layers  of  the  decidua  serotina 
together,  thus  subjecting  the  woman  to  the  perils  of  hemor- 
rhage, septicemia,  or  inversion  of  the  uterus  that  are  incidental 
to  adherent  placenta:. 

The  accurate  diagnosis  of  placental  syphilis  is  impossible 
during  pregnancy.  The  condition  may  be  inferred  with  con- 
siderable certainty,  however,  should  a  history  of  syphilitic  infec- 
tion be  obtained  from  either  parent. 

The  treatment  will  be  referred  to  later  under  the  head  of 
Fetal  Syphilis. 

Placental  Hemorrhages. — The  term  placental  hemorrhage  is 
used  to  indicate  circumscribed  collections  of  blood  that  have 
undergone  more  or  less  change,  frequently  found  in  the  placenta. 
The  blood  may  be  found  in  the  shape  of  a  fresh  clot,  sometimes 
occupying  a  very  large  area,  especially  in  those  cases  in  which 
abortion  occurs  as  a  result  of  the  premature  detachment  of  the 
placenta ;  or  the  extravasated  blood  may  be  encapsulated,  sur- 
rounded by  a  fibrous  wall  of  varying  thickness,  within  which 
may  be  found  a  reddish  or  a  brownish  fluid  ;  or  the  cyst  may 
contain  nothing  but  clear  serum,  while  the  coloring-matter  of 
the  blood  is  deposited  upon  the  cyst-wall  or  upon  the  surround- 
ing villi.*  The  encysted  hematocele,  on  the  other  hand,  may 
contain  large  numbers  of  white  blood-corpuscles  undergoing 
fatty  degeneration,  giving  rise  to  a  liquid  resembling  pus.  It  is 
such  cases,  according  to  Tarnier,  that  ha\'c  been  described  as 
abscesses  of  the  placenta  by  Brachet,  Cruvoilhicr,  O'Farrell,  and 
Simpson. 

Again,  the  fibrin  may  predominate,  especially  in  those  cases 
of  thrombosis  in  the  placental  sinuses  described  by  Bustamente* 
and  Slavjansky,*  when,  if  the  clot  is  slowly  formed,  the  result- 
ing mass  consists  of  laminated  fibrin,  such  as  one  sees  in  aneur- 
ysms undergoing  obliteration.  In  other  cases  the  serum  is 
rapidly  absorbed,  and  there  is  left  a  mass  of  red  globules  con- 
taining white  corpuscles,  either  heaped  together  or  scattered 
through  the  mass.  Finally,  the  clot  may  organize  through  the 
process  described  by  Weber  and   confirmed  by  Virchow,  and 

'  Ercolani  has  described  a  case  of  "  placental  melanosis  "  in  which  there  was  no 
trace  of  blood-extravasation,  but  the  villi  were  inlillrated  with  pigment-granules 
("  Archiv  de  Toe.,"  1896,  p.  193). 

'  Lee.  til. 

•"Archiv  f.  Gyn.,"  1873,  Bd.  v,  360. 
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thus  form  a  distinct  neoplasm  in  the  placenta.  The  placental 
villi  surrounding  the  extravasatcd  blood  usually  undergo  a  fibro- 
fatty  change. 

The  causes  of  placental  hemorrhage  are  manifold.  The  pre- 
disposing causes  may  be  stated  to  be  those  that  lead  to  apoplexies 
elsewhere  in  the  maternal  .system,  as  congestions  (Simpson)  or 
albuminuria  (Winter,  Fehling) ;  the  slow-moving  blood-current 
in  the  placental  .sinuses  and  the  excess  of  fibrin  in  the  blood  of 
pregnant  women,  predisposing  to  thrombosis  (Bustamcnte) ;  and 
diseased  conditions  of  the  placental  villi  (Charpentierand  others). 
The  determining  cause  may  be  a  sudden,  powerful  action  of  the 
heart,  producing  at  the  same  time,  periiaps,  apoplexy  of  the 
placenta  and  of  the  brain  ;  or  syncoiMi,  favoring  the  formation  of 
a  thrombus  ;  or  external  violence.  In  the  early  months  of  preg- 
nancy it  is  more  frequently  a  true  apoplexy  that  gives  rise  to  the 
hemorrhage,  from  rupture  of  the  delicate  capillary  loops  of 
maternal  origin  that  surround  the  villi,  l^ter,  it  is  more  fre- 
quently thrombosis  in  the  sinu.ses,  or  the  laceration  of  the  deli- 
cate blood-vessels  that  perforate  the  upper  layer  of  the  decidua 
serotina  to  enter  the  placental  sinuses,  i 

The  con.sequence  of  placental  hemorrhage  to  the  fetus  de- 
pends upon  the  amount  of  blood  c.xtravasated.  Should  the 
quantity  be  large,  either  the  number  of  villi  strangulated  by  the 
clot  is  so  great  that  the  fetus  is  at  once  asphyxiated,  or  else  the 
escaping  blood  is  able,  especially  in  the  earlier  months,  to  strip 
the  placenta  odfrom  the  uterine  wall,  with  the  same  result.  Tiie 
effect  of  placent;il  hemorrhage  upon  the  mother  is  usually  unno- 
ticeable,  except  in  case  the  fetus  is  killed,  when  the  whole  ovum 
may  be  prematurely  expelled.  In  some  instances,  however,  the 
blood  forces  itself  between  the  placenta  and  uterus,  and.  bur- 
rowing its  way  downward  through  the  layers  of  the  decidu;e, 
makes  its  appearance  externally  as  a  hemorrhage  from  the 
uterus.  Or  el.se  the  blood,  unable  to  escape,  collects  at  the 
placental  site,  or  possibly  over  a  larger  area,  sometimes  in  such 
quantities  as  to  form  distinctly  an  atklitional  tumor  of  the  uterus 
appreciable  througii  the  abdominal  walls,  and  also  to  give  rise  to 
all  the  symptoms  of  internal  hemorrhage. 

Placentitis — An  interstitial  placentitis  has  already  been  de- 
scribed. Older  authors  paid  particular  attention  to  inflammations 
of  the  placenta,  and  Simpson  described  three  stages  of  the  dis- 

'  My  friend.  Dr.  Kobert  M.  Hamill,  of  Philadelphia.  ha.s  shown  me  s  specimen 
exhibilint;  an  interesting  variety  of  )il.ic<*ntal  hemorrliagc.  Immediately  hcnrath 
thi*  amnion  there  was  a  lar<;e  clot  occiip^in^  ninre  than  half  the  area  of  the  placenta, 
and  cvidenlly  containing  all  the  blotxl  of  [he  fetal  iKwly.  The  felu.s,  corresfxindiivg 
in  fievelopment  to  the  foiirih  month,  had  hied  to  death  into  its  own  placenta  from  the 
rupture  of  a  large  branch  of  the  umbilical  veiu. 
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ease — the  first  characterized  by  congestion,  the  second  by  plastic 
exudation,  the  third  by  suppuration.  Numerous  instances  have 
been  recorded  in  which  "  pus  "  was  found  in  the  placenta,  but  the 
majority  of  the  cases  reported  will  not  bear  modern  investiga- 
tion.    There  are,  however,  authentic  instances  of  such  an  occur- 


rence. 
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Cysts  ol  the  Placenta. — Cystic  formations  may  be  found  not 
very  infrequently  in  the  placenta.  In  the  majority  of  cases  they 
are  the  result  of  hyperplasia  of  the  cells  of  Langhans'  layer  and 
subsequent  liquefaction  of  a  secretion  from  these  cells.  They 
are  sometimes,  however,  to  be  ascribed  to  a  circumscribed,  un- 
usually fluid  myxoma.^  Jacquet  *  has  described  small  cysts 
springing  from  tlie  blood-vessel  walls. 

Tiunors  ol  the  Placenta — ^The  tumors  of  the  placenta  formed 
in  the  fibromyxomatous  degeneration  of  the  villi  have  already 
been  noticed.  Organized  blood-clots  have  also  been  described 
as  tumors  of  the  placenta.  Hecker  *  speaks  of  a  fleshy  sub- 
stance expelled  from  the  uterus  post-partum,  although  the  pla- 
centa had  come  away  entire  as  possibly  a  placental  tumor.  This 
may,  however,  have  been  nothing  but  a  uterine  polypus  or  a  piece 
of  h>'pertrophied  and  angiomatous  scrotina.® 

Malignant  growths  at  the  placental  site  have  long  been  recog- 
nized as  malignant  placental  polypi.  In  1888  Sanger  described 
a  sarcoma  of  the  decidua  serotina.  His  article  attracted  great 
attention  and  was  immediately  recognized  as  most  important 
both  in  the  nature  of  the  tumor  described  and  in  its  hi.stology. 
The  attention  of  physicians  all  the  world  over  being  directed  to 
the  matter,  malignant  tumors  of  the  placental  site  were  found  to 
be  not  so  exceedingly  uncommon.  The  author  saw  two  in  three 
years.  It  was  soon  realized,  however,  that  the  majority  of  the 
growths  observed  were  carcinomata  and  not  .sarcomata,  and  a 
clo.se  study  of  their  hi.stology  soon  demon.strated  the  fact  that 
the  cancer  has  its  origin  in  the  syncytial  cells  of  the  chorion  villi. 
Even  in  the  meta.stases  the  syncytium  of  the  placenta  is  every- 
where reproduced.  From  recent  .sections  of  the  original  tumor 
.studied  by  Sanger,  it  appears  that  it  really  was  a  sarcoma.  It  is 
now  admitted  that  both  .sarcomata  and  carcinomata  may  develop 
at  the  placental  site,  the  former  from  the  decidual  cells  (dcciduo- 
.sarcoma,  deciduoma  malignum),  the  latter  from  the  syncytium 
(carcinoma  .syncytiale,  syncytial  cancer).  Cancer  of  the  placental 
site,  however,  is  much  more  common  than  sarcoma.     Gaylord 

'  .Sec  Schroeder,  "  I-ehrbuch,"  ed.  of  1S84,  p.  450. 
'  '•  Arihiv  f.  dyn.,"  Hil.  xi,  S.  397. 

•  "Caz.  mc<l  <lc  I'.iris,"  Oct.  14,  1871.  *  "  Klinik  <ler  (kburtsh.,"  1864. 

''  See  |)a|«r  hy  the  writer  in  "  Am.  Jour.  Obstetrics,"  Dec,  1887. 
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has  collected  fifty-five  reported  cases.  *  Both  of  these  malignant 
growths  have  a  rapid  course,  ending  fatally  in  from  three  to  six 
months.  Metastases  are  numerous  and  occur  early.  A  metastatic 
growth  of  syncytial  cancer  is  possible  without  a  trace  of  the  original 
tumor.  Schmorl  ^  reports  a  syncjlial  cancer  of  tlie  vagina  \\ith 
numerous  metastases,  the  uterus  being  healthy.  It  is  supposed 
that  the  original  growth  was  removed  with  the  exfoliation  of  the 
decidua  serotina.  Other  tumors  of  the  placenta  are  myxomata 
fibrosa,  locahzed  hypertrophies, angiomata,''  and  organized  throm- 


'^\$ 
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Fig.  94. — Syucylial  ciuiceT:   Mas:>es  of  fibrin,  .'/,  coiituoing  islaiuU  of  proliferaled 

syncytial  cells. 


hoses.  Bode  and  Schmorl  *  report  as  a  tumor  of  the  placenta 
(fibroma)  a  fibrous  degeneration  of  a  placenta  succenturiata.  They 
have  collected  the  reports  of  tliirty  jalacental  tumors.  Albert  (At. 
r//.)  adds  six  cases  to  their  list.  I'lacental  polypi  developing  on  the 
placental  site  after  labor  are  due  to  a  sort  of  stalactitic  disposition 
of  blood-fibrin  on  a  mass  of  decidua  or  a  fragment  of  placenta. 


'  "Tr.  of  the  Section  on  Ciyii.,"  College  of  Physicians  of  Pliiladelphia,  1S98, 

'  "  Centrallj).  f.  Gyn. ,"  1896. 

•  .Mhert,  "  Arcliiv  f.  Cyn.,"  Hd.  Ivi,  H.  I,  j>.  144. 

*"Arcliiv  f.  Gyn."  Bd.  Ivi,  H.  I,  p.  73. 
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Fig.  95. — Syncytial  cancer  (Gottschalk). 


Localized  tumors  in  the  placenta  are  rare.     Leopold   in  more 
than  7000  specimens  found  such  a  tumor  only  once.^ 


Fig.  96. — Metastasis  of  syncytial  cancer  in  liver,  showing  cells  from  Langhans'  layer 
and  true  syncytial  cells. 


'  V.  Mats,  "  Monatschr.  f.  Geburtsh.  u.  Gyn.,"  Bd.  iv,  H.  3,  p.  229. 
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THE  UMBILICAL  CORD. 

The  early  development  of  the  umbilical  cord,  or  the  formation 
of  the  allantois,  has  been  studied  upon  tlie  lower  animals,  as  in 
all  the  human  embryos  observed  the  connection  between  the 
embryo  and  the  chorion  was  already  established.  Indeed,  accord- 
ing to  His,  the  human  embryo  is  from  the  first  in  connection  v%ith 
the  [K'riphery  of  the  ovum.  Very  early,  therefore,  in  embrj-onal 
life  there  may  be  observeti  a  sac-like  projection  from  the  posterior 
end  of  the  intestinal  tract,  which,  at  first  solid,  but  later  contain- 
intj  a  canal,  grows  outward  and  backward,  owing  to  the  presence 
of  the  large  umbilical  vesicle  anteriorly,  until  it  comes  in  contact 
with  the  periphery  of  the  ovirm.      Within  this  sausage-shaped  ' 


Fig.  f)7. — A,  Umliilical  arteries  forming  spirals  (»',  i)  around  the  vein;  con- 
strictions iiidicutiiig  the  presence  of  folds  (i/,  e\ ;  circular  folds  (<(',  f)  j  lateral 
openings  showing  tlie  arttrial  wall.s ;  /?,  vein  opened  upon  the  .side  showing  a  con- 
striction (/>)  corresponding  to  an  interior  valve  (f);  semilunar  valves  (r,  if,  /•); 
C,  section  of  vein  and  arteries  showing  valve  of  vein  (a),  a  semilunar  arterial  valve 
{/>),  and  a  circular  arterial  valve  (r)  (Taniier  ct  Cliantrcuil). 

projection  are  blood-vessels,  which  are  carried  with  its  growth 
to  the  periphery  of  the  ovum,  where  they  enter  the  villi  of  the 
chorion  in  the  manner  already  described.  Becoming  reduced 
to  two  arteries  and  a  vein  within  the  allantois  itself,  they  con- 
stitute the  vessels  of  the  umbilical  cord,  which  are  destined 
to  carry  the  blond  of  the  fetus  to  the  j)lacenti  for  aeration  and 
nourishment,  the  two  arteries  conveying  dark,  venous  blood  ; 
the  vein  returning  bright,  oxygenated  blood,  resembling  in  this 
respect  the  pulmonary  arteries  and  vein.  Surrounding  the  blood- 
vessels of  the  cord  is  a  peculiar  gelatinous  substance,  furnishing 
the  vessels  the  most  perfect  protection  possible  under  the  cir- 
cumstances (the  so-called  gelatin  of  Wharton),  derived  from 
the  outer  layers  of  the  amnion  and  the  allantois,  both   in   their 

'  'A/>.of,  a  sausage. 
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him  being  derived  from  the  median  layer  of  the  blastodermic 
membrane.  As  the  amniotic  ca\it)'  becomes  distended  the 
amnion  is  pushed  out  on  al!  sides  until  it  meets  in  front  of  the  em- 
br\-o.  and  surrounds  the  cord  like  the  finger  of  a  glove,  at  the 
same  time  inclosing  the  already  atrophied  umbilical  vesicle,  the 
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Fig.  98. — A,  .Section  of  the  nnvcl :  C,  Outer  Covering  with  bloodvessels  ;  v.u., 
uinl'ilical  vein  ;  i;«.,  rf.w.,  umbilical  artery  ;  jmj.,  oniplialic  duct ;  «.,  remnant  of  the 
urachus.     B,  Section  of  the  cord:  ..V*..S'. ,  .Sheath  of  (he  cord.    Other  lettering  as  in  A. 

ductus  omphalicus,  and  the  pedicle  of  the  allantois.  That  por- 
tion of  the  allantois  that  rcmain.s  within  the  abdominal  cavity  of 
the  fetus  forms  the  bladder  and  urachus.  The  umbilical  cord  at 
term  measures  about  50. S  cm.  (20  in.)  in  length  and  about  0.9  to 
1.3  cm.  (J^  to  Yi  in.)  or  more  in 
diameter,  the  latter  measurement 
being  irregular,  from  the  fact  that 
tlie  arteries  are  coiled  aromid  the 
vein,  usually  from  right  to  left, 
giving  a  tsvisted  appearance  to 
the  cord,  and  also  because  the 
gelatin  of  Wharton  is  deposited 
irregularly,  being  in  soine  places 
quite  thick,  and  forming  thus  the 
so-called  false  knots  of  the  cord. 
Both  the  arteries  and  the 
veins  of  the  cord  have  walls  of 
almost  the  same  thickness,  and 
both  are  provided  with  .semi- 
lunar and  circular  valves.     The 

ealilx-r  of  the  vein  is  greater  than  that  of  the  arteries.  According 
to  Ix-opold,  1  it  measures  normall}'  2  lu  4  mm.  (0.079  to  o.  i  57  in. ) 
in  diameter,  but  at  a  point  about  8  to  10  cm.  (3. 1 5  to  3.94  in.)  from 
the  placental  insertion  there  occurs  a  physiological  narrowing. 

'  '■  Archiv  f.  Oyn.,"  lid.  viii,  S.  221. 


Fig.  99. — Cross  section  of  an  um- 
bilical cord  at  term,  magnified  about 
twelve  diameters:  \,  Remnant  of  the 
allantois ;  V,  umbilical  vein ;  A, A, 
umbilical  arteries  (from  Minol). 
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Anomalies  of  the  Cord. — The    cord    may   be    abnormally 

long,  mcasurinj:;  rarely  as  much  as  70  inches  (178  cm.), '  or  it 
may  be  naturally  or  artificially  too  short  ;  and  it  may  be  absent 
altogether.  The  cord  is  artificially  .shortened  in  tho.se  adhesive 
inflammations  of  the  amnion  which  result  in  the  gluing  together 
of  the  coiis  or  in  their  attachment  to  the  fetal  .skin  or  amnion. 

Exaggerated  Torsion. — The  cord  maybe  so  twisted  upon  its 
longitudinal  axis  that  the  vessels  are  nearly  or  quite  obliterated, 


Fig.  100. — Excessive  torsion  of  the  cord. 


Fig.  lOl. — Distention  of   tlie  umbilical 
vessels.     Varices  of  the  cord. 


and  the  cord  itself,  especially  near  the  umbilicus,  is  reduced  to  a 
very  small  diameter.  Formerly  the  torsion  was  regarded  as  a 
cause  of  fetal  death,  but  Martin,  Ruge,  Schauta,  and  most  niodcm 
observers  regard  the  exaggerated  torsion  of  the  umbilical  cord 
as  a  postmortem  occurrence,  resulting  from  the  great  movabilitj' 
within  the  uterine  cavity  of  a  fetus  that  has  died  from  the  fifth 
to  the  seventh  month  of  pregnancy.     The  number  of  twists  in 

'  Chanlreuil,  "  Disposition  de  Cordon,"  Paris.  1S75.  I  liave  seen  one  cord  48 
and  another  56  inches  long.  The  latter  was  coiled  twice  around  (be  neck  and  once 
around  the  trunk. 
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the  cord  may  be  surprisingly  great.  In  Schauta's  *  case  it  reached 
380.  Torsion  occurs  more  frequently  in  male  than  in  female 
children.  Edema  and  cystic  degeneration  of  the  cord  may  often 
be  found  in  connection  with  exaggerated  torsion. 

Stenosis  of  the  Umbilical  Vessels. — The  umbilical  vein  may 
be  narrowed  by  the  development  in  the  intima  of  new  connective 
tissue  *  to  such  an  extent  as  to  seriously  impede  the  flow  of  blood 
from  the  placenta, — a  condition  resulting  in  edema  of  the  latter 
organ  (hydramnios),  or  an  immense  dilatation — to  15  mm. 
(0.6  in.)--of  the  undiseased  portion  of  the  vein,  ending  occa- 
sionally in  its  rupture  (Leopold)  and  the  extravasation  of  blood 
into  the  substance  of  the  cord.  This  disease  of  the  vein  is 
usually  attributed  to  syphilis.  A  periphlebitis  may  also  occur, 
and  may  diminish  somewhat,  but  not  seriously,  the  caliber  of 
the  vein.  The  umbilical  arteries  are  occasionally  obstructed  by 
atheroma  and  thrombosis. 

The  section  of  an  umbilical  cord  taken  from  a  syphilitic  in- 
fant sometimes  shows  an  enormous  development  of  connective 
tissue  throughout  the  entire  wall  of  the  arteries,  so  that  it  is 
impossible  to  distinguish  the  different  coats  ;  the  lumen  of  the 
vessels  is  often  obliterated,  not  only  by  the  thickened  walls,  but 
by  the  infiltration  of  the  whole  substance  of  the  cord  with  granu- 
lation-cells. Pinard'  has  seen  the  vessels  of  the  cord  obstructed 
by  an  overdevelopment  of  the  valves  that  are  found  in  both 
arteries  and  veins. 

Varices  and  Rupture  of  the  Vessels  in  the  Cord. — Figure 
lOl  represents  a  varicose  condition  of  the  vein  of  the  cord  which 
predisp>oses  to  rupture.  Five  cases  of  this  accident  have  been 
collected  by  Albert.* 

True  Knots  of  the  Umbilical  Cord. — Rarely  the  fetus  slips 
through  a  loop  of  the  cord,  and,  the  two  ends  of  the  loop  being 
then  put  upon  the  stretch,  a  true  knot  is  tied.  This  process  may 
be  repeated  either  during  pregnancy  or  while  the  child  is  descend- 
ing in  labor,  and  thus  a  double  knot  is  tied.  In  the  cord  of  an 
infant  bom  under  my  care  there  was  a  true  figure-of-8  knot 
tied  in  utero  (Fig.  102).  In  the  case  of  twins  in  a  common 
amniotic  cavity  the  most  complicated  knotting  of  the  two  cords 
may  occur.  The  effect  of  these  knots  in  the  cord  upon  the  cir- 
culation of  the  fetus  is  usually  not  serious.     Carl  Braun  *  says 


'  Leopold,  "Archiv  f.  Gyn.,"  Bd.  xvii,  S.  20;  see  also  Winckel,  "Berichteo. 
Studien." 

'  "  Nene  Zeitschr.  f.  Geb.,"  Bd.  it,  S.  62 ;  and  Leopold,  he.  cit. 
»  "  Diet,  encyclopid.  des  Sc.  mid.,"  art.  "Fetus." 

*  "  Archiv  f.  Gyn.,"  Bd.  Ivi,  H.  I,  p.  136. 

•  "  Lehrbuch  der  Ge».  GynSk.,"  p.  552. 
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that  he  has  never  seen  the  slightest  disadvantage  to  tlie  fetus  from 
this  cause  ;  but  the  knots  can  be  drawn  so  tight  as  to  completely 
shut  off  the  placental  blood-supply,  especially  in  the  case  of 
twins  in  a  single  amniotic  cavity,  where  one  cord  may  be  drawn 
in  a  tight  knot  about  the  other,  obhteratiiig  the  lattcr's  blood- 
vessels. The  gelatin  of  the  cord  is  often  displaced  at  the  seat  of 
the  knot,  so  that  when  the  latter  is  untied  its  situation  is  marked 
by  deep  depressions.  "  False  knots  "  of  the  cord  arc  localized 
collections  of  tlie  mucous  tissue  in  it.  A  loop  of  the  cord  may 
adhere  by  its  proximal  edges,  giving  rise  to  a  lateral  projection 
such  as  is  shown  in  figure  I02,  in  which  tliere  is  a  loop  of  the 
three  blood-vessels. 

Coiling  of  the  Cord  Around  the  Fetus. — Loops  of  the  cord 
may  be  wourul  about  rllffcrcnt  |iortinii.s  nf  the  fetal  body.      The 


J  1^;.  10.2. — .V  I'^ilae  and  a  true  knol  iii  the  cord  (auikv. 


neck  may  be  encircled  once  or  twice,  more  rarely  from  four  to 
nine  times  (Braun),  or  loops  may  be  thrown  around  the  limbs. 
The  encircled  part  may  be  so  compressed  that  it  is  strangulated 
and  the  distal  portion  is  destroyed,  but  it  is  doubtful  whether  a 
constricting  cord  can  ever  determine  the  amputation  of  a  part ; 
for  when  it  sinks  through  the  soft  tissues  to  the  bones  it  tliere 
experiences  a  pressure  greater  than  it  itself  can  exert,  and  is, 
therefore,  in  its  turn,  destroj'cd  (Braun),  Thus  the  neck  has  been 
severed  to  the  spinal  column,  and  limbs  have  been  cut  through 
to  the  bone,  but  there  the  process  usually  .stops. 

Marginal  and  Velamentous  Insertion  of  the  Cord. — The 
cord  is  u.sualiy  in.serted  somewhere  near  the  center  of  the  pla- 
centa.    As  the  insertion  approaches  the  edge  of  that  organ,  the 
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condition  receives  the  name  of  marginal  insertion,  or  battledore 
placenta.  If  the  cord  should  first  enter  the  membranes  at  siime 
httle  distance  from  the  placenta,  to  and  from  which  the  vessels, 
unprotected  and  more  or  less  separated  from  one  another,  pursue 
their  course  between  the  amnion  and  chcirion,  a  condition  known 
as  insertio  velamentosa  exists.  The  explanation  of  such  an  oc- 
currence is  obvious  :  The  allantots  is  con\eyed  at  first  indiffer- 
ently to  any  portion  of  the  periphery  of  the  ovum,  but  as  the 
placenta  begins  to  be  differentiated  the  cmbr\'o,  by  a  movement 
of  rotation,  enables  the  umbilical  vessels  to  pursue  a  straight 
course  toward  their  insertion  in  the  placenta.  Should  the  rota- 
tion of  the  fetus  be  in  any  way  interlered  with,  or  should  the 
newly-formed  umbilical  cord  contract  adhesions  with  the  amnion 


hig    103. — Kntangleiiici  I  of 
cords  in  twins  (WInckclj. 


Fig.  104. — Velttmentoui  Insertion  of 

cord. 


or  chorion  that  would  prevent  the  vessels  following  or  comply- 
ing with  the  rotation  of  the  embryo,  they  would  naturally  enter 
the  membranes  opposite  the  abdominal  face  of  the  embrj'o,  or  at 
that  jX)int  where  adhesions  arrested  their  movements.  The  blood- 
ves.sels  thus  exposed  are  liable  to  laceration  during  labor,  usu- 
ally with  a  fatal  result  to  the  fetus  unless  deliver}'  is  quickly 
effected. 

Umbilical  Hernia.  —  Occasionally  children  arc  born  with 
some  portion  of  the  abdominal  contents  protruding  into  the 
umbilical  cord  and  covered  by  nothing  but  the  ili.stended  and 
attenuated  amnion.     There  has  been  an  arrest  of  development  in 
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the  abdominal  walls,  preventiiit^  the  completion  of  the  arching- 
ovcr  process  by  which  the  abdominal  cavity  is  closed. 

Cysts  of  the  Cord. — Cystic  formations  in  the  cord  are  due 
cither  to  an  abnormally  fluid  condition  of  the  mucous  tissue  or 
else  to  a  collection  of  serum  in  the  pedicle  of  the  allantois,  which 
in  horses,  swine,  and  cows  is  found  persisting  as  a  vesicle  up  to 
the  time  of  birth. 

Calcareous  Degeneration. — This  condition  of  the  cord  is 
occasionally  found  and  i.s  usually  associated  with  syphilis.  The 
lime  may  be  deposited  in  the  walls  of  blood-vessels  or  in  the 
substance  of  the  cord. 


Fig.  105. — Tumor  of  Uie  cord  :  c,  c,c,  Cord;  7",  tumor;  o,  ir,  arteries ;  w,  vein  (Budin). 

Tumors  of  the  Cord. — Tinnor.s  of  the  cord  may  be  cy.sts, 

localized  hypertrophies,  or  accumulations  of  the  mucous  tissue, 

hematomata,  a  small   fetus  amorphus,  as  in    Budin's   case  (Fig. 

105),  and  telangiectatic  myxosarcomata.     The  last  named  should 

be  excised  immediately  after  birth,  with,  perhaps,  the  umbilical 

ring.* 

'  V,  Winckel,  "  Ccnlralb!.   f.  Gyn.,"  1894,  p.  397,  reported  one  case  and  col- 
lected four  others. 
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THE  DEODUAE. 

The  explanation  uliich  John  Hunter  gave  of  the  plates  pub- 
lished by  his  brother  William  '  was,  for  a  long  time,  accepted  as 
the  true  history  of  the  development  of  the  uterine  membrane  which 
envelops  the  fetus  at  term.  Accordinfj  to  the  Hunterian  theory, 
the  uterus  throws  out  upon  its  inner  surface  an  inflammatory 
exudate  forming  a  closed  sac  whose  walls  stretched  across  the 
openings  of  the  tubes  and  the  os  internum  cervicis.  As  the  im- 
pregnated ovule  enters  the  uterus  from  one  of  the  tubes  it 
pushes  the  sac-wall  in  front  of  it,  but  leaves  behind  it  a  bare  surface. 


*S 


\ 
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Fig.  106. — Utenis,  dccidun,  and  ovum,  on  ihe  eighth  day  of  pregnancy  (I-eojwld). 

which  is  soon,  however,  covered  by  an  exudate  similar  to  the 
one  at  first  thrown  out.  That  portion  of  the  original  membrane 
which  remained  attached  to  the  uterine  wall  Hunter  called  the 
mcmbrana  decidua  vera  ;  that  portion  pushed  out  in  front  of  the 
ovule,  the  membrana  reflexa  ;  and  that  membrane  last  formed  be- 
hind the  ovule,  the  membrana  serotina.  These  names  have  sur- 
vived until  the  present  day,  although  modern  investigation  has 
robbed  them  of  their  original  significance.  Costi  *  was  the  first 
to  expose  the  fallacy  of  the  Hunterian  doctrine,  and  since  his  time 
the  investigations  of  Robin,  Friedlander.  Kundrat,  Ix-opold,  En- 

'  "  Anatomia  ut.  hum.  grav.  lab.  illustr,"  Birm.,  1774,  table  34. 

»  '•  Otigine  de  la  Caduque,"  "Acad,  des  Sciences,"  Paris,  4  et  25  Juillet,  184a. 
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gelmanii,  ami  others  liavc-  unabk-d  us  to  follow  the  clianges  that 
occur  in  the  uterine  mucous  membrane  from  the  entrance  of  tlie 
imprc<jiiated  nviilc  into  the  utcn'iie  cavity  itiilil  the  fetus,  with  its 
enveloping  membranes,  is  expelled  at  temi.  By  the  time  the  fer- 
tilized ovum  arrives  within  the  uterine  cavity  the  lining  mucous 
membrane  of  the  uterus  has  become  very  much  thickened,'  owing 
to  a  great  increase  in  the  interglandular  connective  tissue,  which 
consists  of  enormously  enlarged  young  connective-tissue  cells, 
either  closely  pressed  together  or  separated  from  one  another  by 
the  cellular  amorphous  substance  characteristic  of  newly  fonning 
connective  tissue.  As  a  consequence  of  this  thickening  the 
mucous  membrane  is  thrown  into  folds,  and  it  is  in  a  depression 
between  two  of  these  folds  of  membrane  that  the  ovule  falls  and 

lodges  when  it  first  enters  the  uter- 
ine cavity.  The  ovule,  being  thus 
imbedded  in  the  uterine  mucosa,  is 
graduallj-  incln.sed  by  the  arching 
over  of  the  folds  of  the  membrane, 
or,  as  Leopold  ^  claims,  by  their 
simple  approximation  owing  to  the 
increasing  thickness  of  the  mucous 
menibf.ine.  Peters,"  from  the  study 
of  a  Very  young  ovum  (diameters 
1,6,  O.8.  0.9  mm.),  finds  that  it  may 
imbed  itself  on  the  apex  of  one  of 
the  folds  of  uterine  mucous  mem- 
brane, being  implanted  in  the  com- 
pact laj'er  of  cells,  and  not  sur- 
rounded completely  by  the  reflexa. 
but  with  its  internal  pole  covered 
by  clotted,  degenerated  blood  and 
fetal  elements.  A  layer  of  the  decidua  is  tlierefore  pulled  out  into 
the  uterine  cavity  rather  than  pushed  out  by  the  growth  of  the 
ovum.  That  portion  of  the  uterine  mucous  membrane  upon  which 
the  ovule  rests,  formerly  called  membrana  decidua  serotina,  might 
be  more  properly  termed,  as  it  is  by  the  French,  the  placental  dc- 
citiua,  for  it  is  upon  this  .spot  that  the  placenta  \vi!l  be  developed; 
that  portion  of  the  membrane  which  arches  over  the  ovuie,  called 
by  Hunter  the  decidua  reflexa,  is  better  named  the  ovular  or  epi- 
chorial  decidua  ;  and  that  portion  of  the  mucous  membrane  that 
remains  as  at  first,  attached  to  tlie  uterine  wall,  the  decidua  vera 
of  Hunter,  is  more  appropriately  spoken  of  as  the  uterine  decidua. 
The  changes  tiiat  occur  in  this  last  division  of  the  uterine  mucous 

'  Tenfiild,  actDrdtng  lo  Engelmann  (".\m.  J<jnr.  Oh.stctrics,"  May,  1875). 

»  ".^rehiv  f.  Gyn.,"  Bd.  xi,  S.  455. 

'  "  Die  Einbellung  des  menschtichen  Eies,"  Leipsic,  Wien,  1899. 


Kig.  107. — Decidua  serotina, 
decidua  vera,  decidua  retlc-xa,  mid 
theuvum:  i/.j.,  Decidua  serounn  ; 
</.:'.,  i/.z'.,  decidua  vera;  J.r.,  de- 
cidua reflexa;  o,  ovum  (Schroeder). 


k 


Hj;.  Io8. — Eight -days' -old  orum  imbedrl. 


Fiij.  109. — The  dccidua  vera  and  ihc  chorioit. 


im 


Crnticni  tsvtalT^ 


Fig.  no. — Diagram    ilUistrmting  relations  of  struclures  of  the  human  uterus  at  the 
end  of  ihe  seventh  week  of  pregnancy  (mo<Jihtd  from  Allen   Thompson ^. 


1  i;^,  1 1  i.^Dcciiiua  vera,  dcciUua  rcllcxa,  ilic  chorion  and  oiuniuii. 
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membrane  as  pregnancy  advances  are.  up  to  a  certain  point,  only  a 
continuation  of  the  change  already  noted.  The  large  cells  already 
referred  to.  the  decidual  cells  of  I-Viedlander,  multiply  with  great 
rapidity  and  constitute  a  thick  layer. — the  upper  portion,  or  com- 
pact layer,  of  the  uterine  dccidua.  The  <,'lands  which  at  first  send 
their  ducts  up  through  the  cellular  layer  of  decitlua  are  at  last 
confined  entirely  to  the  deeper  portions  of  the  membrane,  consti- 
tuting, finally,  what  is  known  as  the  glandular  or  spongy  layer. 
In  its  early  stage  of  development  the  uterine  deciilua  is  richly 
supplied  with  blood  ;  the  capillary  loops  spring  up  luxuriantly 
into  the  interglandular  spaces  ;  whife  dee[x.-r  down,  between  the 
glandular  layer  and  the  uterine  muscle,  may  be  found  numerous 
and  extensive  blood-sinuses.  As.  however,  the  ovular  dccidua 
comes  in  contact  with  the  uterine  decidua,  the  blood-vessels  are 
subjected  to  pressure  and  the  stage  of  atrophy  begins  in  the  cndo- 


I 


Fig.  113. — Decidua  vera  and  dccidaa  rellexa, 

metrium.  The  blood-vessels  disappear  ;  a  fatty  degeneration  may 
be  seen  in  tlie  cellular  layer  ;  no  trace  of  epithelium  remains  in  the 
superficiallayer  of  the  membrane,  although  epithelial  cells  persist 
in  the  glandular  layer  ;  and,  finally,  as  labor  begins,  the  uterine 
decidua  separates  into  two  parts,  the  line  of  division  running 
through  the  glandular  layer,  or  between  the  compact  and  glan- 
dular layers,  the  latter  remaining  behind  in  the  uterus  to  furnish 
the  nucleus  of  a  new  mucous  membrane,  which  soon  after  labor 
takes  the  place  of  that  which  has  been  partly  cast  off  The  history 
of  the  ovular  decidua  is  one  of  atrophy  almost  from  the  beginning. 
As  the  growing  ovum  pushes  out  this  portion  of  the  uterine 
mucous  membrane  upon  the  pole  of  the  sphere  directly  opposite 
the  placental  decidua,  the  epithelium  of  the  membrane  begins  to 
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disappear  and  the  blood-vessels  are  soon  obliterated,  so  that  at  the 
end  of  the  third  month,  when  the  ovular  conies  iji  contact  with 
the  uterine  decidtia,  the  former  consists  of  not  much  more  than  a 
siiii^Ie  layer  of  flattened  and  elnnijated  cells.  The  development  of 
tile  placental  flectdua  has  been  described  with  that  of  the  placenta. 
Diseases  of  the  Decidufe. —  I'lie  decidual  mucous  membnine  of 
the  pregnant  uterus  may  be  tlic  scat  of  many  of  the  diseases  that 
attack  the  endometrium  of  the  noil-j^ravid  uterus.  In  the  former 
state,  however,  diseased  conditions  often  manifest  themselves  in 
exaggerated  forms,  owing  to  the  enormous  hypertrophy  that  the 

mucous  membrane  of  a  pregnant 
uterus  uniformly  exhibits.  In  con- 
.scqucnce  of  its  relation  to  the  fetus, 
too,  a  disease  of  the  decidual  endo- 
metrium has  more  serious  conse- 
quences than  a  similar  affection  of 
the  non-gravid  uterus. 

Diffuse  Hyperplastic  Inflamtnstion 
of  the  Decidual  Kndometrium.- — The 
atrophy  of  the  decidu.x,  which  nor- 
mally occurs  during  tile  latter  part 
of  pregnancy,  may  not  take  place, 
but  in  its  stead  the  mucous  mem- 
brane may  go  on  to  an  increa.se  of 
that  hyperplasia  which  is  a  constant 
phenomenon  in  the  earlier  stages  of 
its  development.  The  cause  of  this 
overdevelopment  is  usually  found  in 
a  preexisting  endometritis,  which 
predisposes  the  membrane  to  re- 
spond with  iuortlinate  vigor  to  the 
stimulus  which  an  impregnated 
ovule  always  furnishes  the  uterine  mucosa  to  rapid  growth  ami 
development.  It  may  be  possible,  however,  that  the  death  of  the 
embryo  or  some  disease  of  the  ovum  may  prove  irritating  enough 
to  incite  the  mucous  mcmhrane  of  the  uterus,  previously  healthy, 
to  overgrowth.  .As  the  constituent  parts  of  the  mucous  membrane 
are  more  or  less  affected,  the  manifestations  of  the  disease  varj'. 
Diffuse  hyperplasia  of  the  decidual  endometriuin  is  an  exaggera- 
tion ot  the  ii)'perplasi,i  that  occurs  nornrally  in  the  early  months  of 
pregnancy.  The  steady  increase  in  all  tlie  elements  of  the  decidua 
with  greater  or  less  rapidit_\-  results  in  the  production  of  a  mem- 
brane of  varying  thickness  and  density,  but  always  far  in  excess  of 
the  size  of  the  normal  decidua  at  term.  Should  the  disease  ad\'ance 
with  great  rapidity,  an  abortion  usuall>'  results,  either  on  account  of 
the  hemorrhages  into  the  mucous  membrane,  .separating  it  from  the 


Kig.  113. — DiiiKrammiUic  rep- 
resentation nf  a  section  llirou[;li  the 
niemhraiies :  .;,  Aimiimi;  /',  chorion; 
i\  (Ici.'iiJiin  ;  /.  coinj«ict  layer  ;  ^,  line 
of  scpjiralioo,  which  Frietllamicr  in- 
correctly |iiit  in  the  coinpncl  layer; 
it  is  really  in  the  }>Ian<)iilar  layer  ;  n', 
sfKiiijjy  or  glandular  layer;  d,  nius- 
culnris  (Kriedlimier). 
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Uterine  wall,  or  owing  to  the  death  of  the  embryo,  from  which  all 
nutrition  has  been  diverted  to  supply  the  greater  needs  of  the 
rapidly  growing  decidua.  In  such  cases  the  embryo  may  be 
atKSorbed  and  the  deciduae  afterward  cast  off  as  an  empty  sac 
with  greatly  thickened  walls,  forming  one  variety  of  the  so-called 
fleshy  moles.  1  Or,  the  embryo  may  be  destroyed  in  conse- 
quence of  the  hemorrhages  into  the  hypertrophied  decidua,  the 
blood  bursting  its  way  through  all  the  membranes  and  occupying 
the  cavity  of  the  ovum,  as  well  as  surrounding  it  exteriorly,  so 
that  only  with  a  microscope  can  one  detect  the  true  nature  of  the 
mass  expelled.  * 

On  the  other  hand,  if  the  development  of  the  decidua  goes 
on  slowly  and  evenly,  the  fetus  may  not  be  expelled  before  it 
becomes  viable,  or  even  until  the  normal  end  of  pregnancy.  * 
The  structure  of  the  hypertrophied  decidua  is  usually  only  an 
exaggeration  of  what  may  be  seen  in  the  decidua  of  early  preg- 
nancy. There  is  a  great  multiplication  of  the  decidual  cells, 
some  of  which  are  elongated  and  seem  to  be  transforming  them- 
selves into  connective  tissue  ;  the  blood-sinuses  are  much  en- 
larged in  the  deeper  portions  of  the  membrane,  and  there  is 
usually  an  abundance  of  connective  tissue.  Madam  Kasche- 
warowa*  has  described  new-formed  muscular  fibers  in  a  hyper- 
trophied decidua,  and  occasionally  either  the  cellular  or  the 
fibrous  element  has  been  found  greatly  to  predominate. 

The  cause  of  hyperplastic  decidual  endometritis  has  been 
already  referred  to.  The  determining  cause  of  the  hemorrhages, 
or  "  apoplexies  of  the  ovum,"  .so  often  destructive  of  the  embryo 
and  provocative  of  abortion  in  this  affection,  may  be  anything 
that  would  produce  congestion  of  the  pelvic  viscera,  such  as 
physical  exertion,  plethora,  coitus,  or  the  recurrence  of  the  time 
for  a  menstrual  period. 

The  effect  of  hyperplastic  endometritis  is  usually  disastrous  to 
the  embryo  and  injurious  to  the  mother.  The  hemorrhages  into 
the  decidua  may  grow  excessive  in  amount,  but  more  frequently 
the  maternal  health  is  endangered  by  the  retention  of  portions  of 
decidua,  owing  to  adhesions  between  the  diseased  membrane  and 
the  uterine  wall,  *  after  the  remainder  of  the  ovum  is  cast  off   Espe- 


'  Schroeder,  "  Lehrbuch." 

'  Priestley,  he.  Hi.,  p.  28,  who  quotes  Gendrin,  Ilegar,  and  Westmacott. 

'  I  have  seen  a  living  fetus,  delivered  at  the  sixth  month,  from  a  woman  who 
three  days  afterward  expelled  a  piece  of  decidua  I  cm.  thick  and  measuring  6  cm. 
in  diameter. 

•*  Virchow's  "Archiv,"  1868,  Bd.  xliv,  p  103. 

'  This  is  particularly  true  of  syphilitic  en<lomelritis.  See  Kaltenbacb,  "  Zeits. 
t.  Geburtsh.,"  Bd.  ii,  p.  225. 
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daily  is  the  placental  decidua  apl  to  surpass  in  its  hyperplastic 
growth  the  remainder  of  the  decidual  membrane  and  to  be  retained 
in  utcn\  to  Lfive  rise  to  hemorrhages  or,  by  its  deconrposition,  to 
septicemia.  This  is  the  condition  often  described  as  placental 
polyp  and  as  polypoid  hematumata  of  the  uterus. 

Polypoid  Endometritis. — Instead  of  being  evenly  and  generally 
thickened,  the  decidua  may  dis])lay  at  cerUiin  points  a  less  pro- 
nounced hypertro[)hy,  or,  on  the  other  hand,  upon  the  uterine 
surface  maybe  seen  jjrojections  or  e.xcresccnces  where  the  hyper- 
plastic process  seems  to  have  been  exaggerated  over  a  limited 
area.  Such  cases  have  been  described  by  I  lofe  '  and  Schroeder* 
It  is,  however,  to  the  most  advanced  type  of  this  polypoid  condi- 
tion of  the  uterine  mucous  membrane  that  Virchow  '  first  gave 
the  name  of  endometritis  decidua  polyposa  or  tubcrosa. 


Fig.  114. — Polypoid  erKlometrilis  :    a.  Fine  njitrtures  of  the  glands  ;  i,#,  larger  aper- 
tures of  the  glands ;  <•,!-,  protuberances  or  polypi. 

In  these  cases  the  internal  surface  of  the  decidua  presents  a 
most  peculiar  appearance.  Villus-like  projections  stand  out  from 
the  degenerated  mucous  membrane  to  the  height  of  half  an  inch 
or  more,  smooth  of  surface  and  very  vascular.  In  the  intervals 
between  the  projections  may  be  seen  the  openings  of  the  uterine 
glands,  which  are  not  to  be  found  on  the  polypoid  elevations. 
The  whole  membrane  is  greatly  thickened,  which,  as  a  micro- 
scopic examination  shows,  is  due  to  the  great  hypertrophy  of  the 
connective-tissue  elements  and  to  a  great  increase  in  the  decidual 


>  D.  I.,  Marburg,  1869:   "Uelier  Hyperplasie  <ler  Uecidua." 

'  Op.  fit.,  p.  402. 

»  "  Die  Krankh.  Geschw.,"  Bd.  ii,  .S.  478. 
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cells,  which  contain  nuclei  of  enormous  si/.e.  The  connective 
tissue  forms  fibrous  bands  constricting  the  openings  of  the  uterine 
glands,  as  well  as  the  blood-vessels  in  the  diseased  membrane  ; 
and  yet  the  whole  dccidua  is  exceedingly  vascular.  In  Virchow's 
case  there  was  a  syphilitic  history,  and,  therefore,  he  ascribes 
the  disease  to  syphilis  ;  in  other  instances  no  cause  whatever 
could  be  discovered,  but  often  this  disease,  as  well  as  other 
aflections  of  the  decidual  endometrium,  depends  upon  a  pre- 
existing chronic  endometritis.  It  is  a  disease  of  young  ova,  and 
frequently  the  chorion  villi   implanted  in  the  diseased  mucous 


''  /m 


^» 


\c 


.V 


,^  I'ifrtnr  :valL 
'  necttiiia. 


Tuirront  frojrc-  ■ 
tiotu. 


/>yy 


Fig.  115. — Tuberous  subchorial  heniiUamata  of  the  decidua  (WaJtber). 


membrane  are  in  a  condition  of  myxomatous  degeneration.  >  In 
all  the  cases  hitherto  described  the  ovum  has  been  exjxrlled  at 
the  end  of  the  second  to  the  fourth  month  of  pregnancy  (Schroe- 
der).  Polypoid  endometritis  is  closely  simulated  by  blood 
extravasations  between  the  decidua  and  the  chorion,  as  shown  in 
figure  I  15.'- 

Catarrhal  Endometritis. — A  chronic  inflammation  of  the  de- 
cidual endometrium  occasionally  affects  chiefly  the  glandular  ele- 

«  Mailer,  •'  Bau  der  Molen,"  1867. 

•Walther,  •' Ceiilralbl.  f.  Gyn.,"  1892,  |).  707. 
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nients  of  tlic  nicmbranc,  with  tlic  result  of  a  hypersecretion  of  a 
thin,  watery  nuicus,  vvhtcii.  collcctiiij^  between  the  chorion  and 
deciikia;,  may  be  suddenly  expelled,  after  a  rupture  of  the  ovular 
decidua,  in  the  later  niontiis  of  prej^nancy.  This  occurrence  gives 
rise  to  sudden  gushes  of  fluid  from  the  vagina,  which  may  reach 
a  pint  in  quantity.  Afterwartl  the  fluid  may  dribble  away  for  a 
considerable  length  of  time  withuut  affecting  seriously  the  course 
of  pregnancy,  or  else,  accumulating  once  more  in  considerable 
quantities,   it  may  again   be  siiddenl)-  expelled.     Two  or  three 
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Kig.  Il6. — Tiiln-rnus  subchorial  hemnlomftta  of  the  decuhia  (  author's  cose). 


repetitions  of  the  accumulation  of  lluid  and  its  sudden  discharge 
usually  e.xcite  the  uterus  to  muscular  action,  and  terminate  preg- 
nancy. This  affection  occurs  more  frequently  in  multipara:  than 
in  primipara.',  and  seems  to  depend  in  some  cases  upon  a  watery 
condition  of  the  woman's  blood.  The  mucous  discharge  is  one 
of  the  forms  of  hydrorrhea  gravidarum. 

Cystic  Endometritis.' — If  there  should  be  a  hypersecretion  of 
the  uterine  glands,  and  the  escape  of  the  fluid  contained  in  the 
glandular  spaces  should  be   hindered,  a  condition   results,  only 
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found  in  very  young  ova,  known  as  cystic  endometritis.  It  is  not 
improbable  that  this  condition  might  be  found  quite  constantly 
in  the  earlier  stages  of  the  chronic  hyperplastic  decidual  endo- 
metritis already  described,  the  glands  being  destroyed  and  oblit- 
erated as  the  disease  advances.  A  section  of  mucous  membrane 
aflfected  with  cystic  disease  presents  a  somewhat  cavernous  ap- 
pearance, numerous  small  cysts  being  scattered  throughout  its 
thickness.  Their  connection  with  the  uterine  glands  may  be 
demonstrated  by  the  relation  between  the  cysts  and  the  ducts  of 
the  glands.*  About  the  cysts  the  decidua  is  hj-pertrophied,  pre- 
senting the  overdevelopment  of  connective  tissue,  increase  of 
decidual  cells,  and  embryonal  tissue  that  has  been  described.' 

The  prognosis  of  all  these  chronic  affections  of  the  decidual 
endometrium  is,  as  may  be  inferred,  decidedly  unfavorable  for  the 
fetus  and  by  no  means  entirely  favorable  for  the  mother.  There 
is  danger  to  the  fetus  from  hemorrhages,  which  bring  about  sep- 
aration of  the  membranes,  or  which,  bursting  through  all  the 
fetal  envelopes,  overwhelm  the  embryo  with  blood ;  there  may 
be  diversion  of  nutriment  from  the  embryo  to  the  overgrown 
decidua,  and  the  irritation  of  the  chronic  inflammation  or  of  a 
hemorrhage  may  result  in  excitation  of  muscular  action  upon  the 
part  of  the  uterus,  which  ends  in  the  expulsion  of  the  ovum. 
The  possible  lo.ss  of  blood  during  pregnancy,  and  the  retention 
of  fragments  of  decidua  owing  to  adhesive  inflammation  after  the 
ovum  is  expelled,  are  not  without  their  effect  upon  the  mother. 

The  treatment  of  this  condition  during  pregnancy  is  impos- 
sible. Its  prevention  may  be  attempted,  however,  by  a  curet- 
ment  before  impregnation  occurs  again. 

Acute  Inflammation  of  the  Deciduie. — Acute  inflammation  of 
the  decidual  membrane  may  develop  in  the  course  of  cholera 
and  other  infectious  diseases,  especially  the  exanthemata,  or  in 
consequence  of  unsuccessful  attempts  to  bring  on  abortion,  or 
perhaps  as  a  result  of  external  injuries. 

Hemorrhagic  decidual  endometritis  is  the  name  given  to  the 
condition  of  the  mucous  membrane  found  in  two  cases  of  cholera,^ 
and,  no  doubt,  present  in  other  grave  infectious  disea.ses.  The 
decidua  is  thickened,  of  a  dark,  purplish  hue,  and  presents 
throughout  its  substance  numerous  extravasations  of  blood. 

Exanthematous  Decidual  Endometritis. — Klotz,^  in  a  study  of 
the  ef!ect  of  measles  upon  pregnancy,  in  eleven  cases  noted  in 

>  I^eopold,  "Gesellsch.  f.  Geburtsh.,"  Leipsic.  Feb.,  1878. 
*  See   Breus.  "  Ueber    cystSse  Degeneration  der   Decidua  Vera,"   "Archiv  f. 
Gyn.,"  Bd.  xix,  S.  483. 

'Slavjansky,  "Archiv  f.  Gyn  ,"  Bd.  iv,  S.  285. 
«  "Archiv  f.  Gyn.,"  Bd.  xxix,  S.  448. 
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nine  a  premature  expulsion  of  the  fetus,  the  time  at  wliich  the 
expulsive  efforts  began  seeming  to  bear  a  relation  to  the  outbreaks 
of  the  eruption  upon  the  skin.  !n  tiiese  cases,  according;  to  Klotz, 
the  uterine  action  is  excited  by  the  occurrence  of  an  exanthema 
upon  the  uterine  mucous  membrane,  highly  irritating  in  its  action, 
just  as  the  photophobia,  the  coryza.  the  bronchitis,  and  the  vesical 
tenesmus  of  measles  indicate  an  irritated  condition  of  the  mucous 
membranes  of  the  eyes,  nose,  lungs,  and  bladder.  It  is  quite 
probable  that  the  same  condition  of  the  uterine  mucous  membrane 
might  account  for  the  abortions  or  premature  labors  that  often 
occur  when  pregnant  women  are  attacked  by  any  of  the  eruptive 
fevers. 

Purulent  and  Microbic  Decidual  Endometritis. — Donat  '  has  de- 
scribed a  case  of  purulent  endometritis  in  pregnancy.  A  woman 
expelled  at  term  a  placenta  about  the  peripherj'  of  which  could 

be  seen  mas.ses  of  decidua  infil- 
trated with  pus.  The  amnion  and 
chorion  were  both  thickened  and 
opaque,  and  between  them  was  an 
accumulation  of  purulent  fluid. 
It  was  su.spected  that  the  suppur- 
ation of  the  decidua  was  the  re- 
sult of  unsuccessful  attempts  on 
the  part  of  the  woman  to   bring 


Fig.  117. — Atrophy  of  the  decidua,  ex 
ternal  surface  of  the  vera  (Duncan). 


Atrophy  of  the  Declduie.— The 

decidu:e,  in.stead  of  undergoing 
inflammatory  and  hyperplastic 
changes,  may,  on  the  contrary, 
atrophy,  although  such  an  occurrence  is  doubtless  rare.  This 
change  in  the  decidual  membranes  has  been  described  by  1  legar  * 
and  Matthews  Duncan,'*  and,  among  more  recent  writers,  by 
Spiegelberg  *  and  Prie.stley.  ^  The  uterine,  ovular,  or  placental 
decidua.- may  singly  or  conjointly  be  the  seat  of  atrophy,  resulting 
either  in  the  ovum  being  attached  by  a  mere  pedicle  of  slender 
proportions  to  the  uterine  wall,  or  else,  in  the  case  of  atrophy  of 
the  ovular  decidua,  the  embrj'O  lacks  the  outermost  of  its  protec- 
tive membranes,  and,  consequently,  the  ovum  may  rupture  and  its 
contents  be  discharged  from  the  uterus.  As  a  result  of  the 
stretching  of  the  pedicle  in  cases  of  placental  atrophy,  the  ovum 


'  "  Archiv  f,  Gyn.,"  Bd.  xxiv. 

•"  Motialsh.  f.  Geburtsh.  u.  Fr.,"  Bd.  xxi ;  Supplera.,  pp.  II,  19,  1863. 

•"  Researches  io  Obstetrics,"  p.  295,  186S. 

^"Lehrbuch,"  p.  328.  ^  Up.  cit. 
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may  be  pushed  downward  by  the  uterine  contractions  until  it 
rests  in  great  part  within  the  cervical  canal.  This  condition  con- 
stitutes the  cervical  pregnancy  of  Rokitansky. 


CHAPTER  V. 

The  Diseases  of  the  Fetus. 

Fetal  mortality  exceeds  that  of  any  other  period  of  life.  It 
has  been  estimated  that  for  every  four  or  five  labors  there  has 
occurred  one  abortion,  and  if  to  this  number  be  added  the 
still-births  in  which  the  death  of  the  fetus  was  not  due  to  an  ac- 
cident in  labor,  the  proportion  of  fetal  deaths  to  living  births  is 
very  large.  In  addition  to  the  diseases  having  a  fatal  termination, 
there  are  others  affecting  the  fetus  in  utcro  running  their 
course  wholly  or  in  part  during  intra-utcrine  life  and  ending  in 
recovery ;  so  that  the  list  of  fetal  diseases  is  an  extensive  one. 

The  present  chapter  treats  of  the  diseases  of  the  fetal  or- 
ganism itself,  of  weakness  dependent  upon  defects  in  the 
paternal  elements  entering  into  the  composition  of  the  embryo, 
and  of  maternal  conditions  which  are  incompatible  with  the 
healthy  development  or  with  the  continued  existence  of  the 
product  of  conception. 

Fetal  Syphilis. — First  in  importance  of  all  the  diseases  of 
intra-uterine  life,  fetal  syphilis  deser%'cs  a  somewhat  extended 
notice.  According  to  Ruge.^  eighty -three  per  cent,  of  repeated 
premature  and  still-births  have  their  cause  in  syphilis  of  one  or 
both  of  the  parents.  Of  657  pregnancies  in  syphilitic  women  col- 
lected by  Charpentier,^  thirt>'-five  per  cent,  ended  in  abortion, 
and  of  the  children  that  went  to  term  a  large  number  were  still- 
bom.  Of  100  conceptions  in  syphilitic  women,  only  seven  chil- 
dren were  alive  a  year  later.  ^ 

The  Syphilitic  infection  of  tlie  Fetus. — If  the  woman  be  syph- 
ilitic, the  ovule  is  diseased  before  its  impregnation  ;  or  the  sper- 
matic particle  from  a  syphilitic  man  carries  the  infection  to  the 
ovary  of  a  healthy  woman.  Modern  investigation  shows,  more- 
over, the  possibility  of  infecting  the  healthy  fetus  at  any  time 
during  intra-uterine  life  should  the  mother  acquire  syphilis  during 
pregnancy. 

'  See  Lomer,  "  Zeitschr.  f.  Geburtsh.,"  Bd.  x,  p.  189. 

•  "  Trait4  pratique  des  Accouchements. " 

»  Pileur,  "  Bull,  de  la  Soc.  d'Obst.  et  de  Gyn.,"  Paris,  Dec.  13,  1888. 


152  PREGNANCY. 

Syphilis  may  be  transmitted  from  a  syphilitic  father  direct  to 
the  embryo  without  the  previous  infection  of  the  mother.  As 
the  fetus  ^rmvs,  however,  and  the  .syphilitic  poison  develops  with 
its  j^ruwth.  the  mother  becomes  infected  in  her  turn  directly  from 
the  fetus  throuj^h  the  uteroplacental  circulation. '  The  lontjer  the 
time  since  the  acquisition  of  the  disease  by  cither  parent,  the 
less  likelihood  there  is  of  the  production  of  syphilis  in  the 
embryo  ;  but  the  limit  of  safety  has  not  yet  been  discovered. 
According  to  I'ournier,*  four  years  is  the  niaxiniuni  of  time 
that  syphilis  can  remain  latent,  but  Lomer  ^  reports  the  birth 
of  a  syphilitic  infant  ten  years  after  the  first  infection  of  the  father, 
and  Kassowitz  *  records  a  latent  syphilis  of  twelve  years'  dura- 
tion. 

Lusk  said  that  "  the  syphilitic  poi.son  will  not  traverse  the 
septa  intervening  between  the  fetal  and  the  maternal  vascular 
systems  "  ;  but  Vajda  ^  and  Kutchinson  *  describe  cases  in  which 
pregnant  women  were  infected  near  term  and  gave  birth  to  .syph- 
ilitic children.  Neumann  ''  al.so  has  published  obsen-ations 
of  20  women  who  were  infected  with  syphilis  during  pregnancy ; 
S  of  this  number  gave  birth  to  syphilitic  children,  and  of  these  5 
2  were  infected  at  the  fourth  and  1  each  at  the  third,  seventh, 
and  eighth  months.  Ilirigoyen*  has  reported  1 2  ca.ses  in  which 
the  mother  contracted  syphilis  during  the  first  four  months  of 
pregnancy ;  all  the  children  were  still-born  ;  in  cases  of  infection 
from  the  fourth  to  the  sixth  month,  about  half  the  children  were 
stiti-born  ;  and  in  7  cases  of  infection  during  the  last  three  months 
of  pregnancy  there  were  4  still-births.* 

/Vlanifestations  of  Fetal  Syphilis. — -Syphilis  actiuired  by  the 
embr>'o  at  the  moment  of  conception  from  pree.visting  syphilis 
of  the  ovule,  or  of  the  spermatic  particle,  or  of  both,  or  trans- 
mitted to  the  fetus  from  tlie  mother  at  any  time  during  pregnancy, 
manifests  great  variety  in  the  ti.ssues  attacked  and  the  lesions 
produced.  Thus  there  arc  bullous  eruptions  of  the  skin,  condy- 
lomata, and  inflammations  of  the  mucous  niembranes.  inflamma- 
tions of  the  serous  membranes,  gummatous  and  miliary  deposits, 

>  See  Tamier  et  Budin.  r>/.  <-//.  .•  Priestley,  /or.  cil.  ;  J.  tlutcbinson,  "  British 
Med.  Jour.,"  Feb.,  1886,  p.  239;  Harvey,  "  Fetus  in  l'tett>,"  1886;  G.  S.  West, 
"Am."  Jour.  Obstetrics,"  1885,  p.  182. 

-  "  Syphilis  et  Mariage. "  '  "  Zeitschr.  f.  Geburtsh.,"  Rd.  x,  94. 

*  Strieker's  "Jalirb.,"  1875,  p.  476. 

»  "  Cenlrall)!.  f.  Cyn.,"  l88o.  p.  360.         •  "  British  Med.  Jour.,"  1S86,  i,  239. 

'  "  Wien.  med.  I'rcsse,"  29,  30,  1885. 

'  Abstract  in  "  N*.  V.  Med.  Reconl."  April   12,  1S87. 

°  Tile  autbor  bas  seen  a  wimiaii  impregnated  liy  a  healthy  man,  but  infected  with 
syphilis  in  llie  third  month  iif  prejjnancy,  give  birth  to  a  child  with  a  pemphigoid 
eruption  upon  it  and  a  liver  twice  tlie  normal  size. 


J 


Plate  3. 


Head  of  femur  removed  from  a  fetus  expelled,  dead  and  macerated,  at  the 
seventh  month.  The  liver  weighed  one-tenth  of  the  Ixxly- weight ;  the  spleen,  one- 
forty-eighth.  The  mother  was  infected  with  syphilis  one  year  before  (author's  case, 
Pbiladeluhia  Hospital). 
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and  morbid  growth  of  connective  tissue  in  the  brain,  lungs,  pan- 
creas, kidneys,  liver,  and  spleen,  the  muscular  system,  and  the 
coats  of  the  intestines  and  walls  of  the  blood-vessels,  and  a  char- 
acteristic osteitis  and  osteochondritis. 

Prognosis. — The  influence  of  syphilis  upon  intra-uterine  life  is 
most  unfavorable.  If  the  fetus  is  not  destroyed  before  it  has  be- 
come viable,  it  is  often  born  with  signs  of  retarded  development, 
performing  in  an  imperfect  manner  its  vital  functions,  or  else  ex- 
hibiting well-marked  signs  of  disease  in  an  enlarged  abdomen,  due 
to  ascites,  to  enlarged  liver  or  spleen  ;  nodes  in  the  lungs  or 
in  the  bronchial  glands  ;  hydrocephalus  ;  separation  of  the  epiphy- 
ses of  the  long  bones  from  the  diaphyses  ;  extensive  pemphigoid 
eruptions  on  the  skin,  or,  perhaps,  presenting  a  deformed  or 
monstrous  appearance.  There  are  cases,  however,  in  which  the 
course  of  intra-uterine  life  does  not  seem  to  be  influenced  in  the 
slightest  degree  by  syphilis.  The  children  are  bom  apparently 
healthy  and  well  developed,  but  exhibit  unmistakable  signs  of 
their  hereditary  taint  within  the  first  few  weeks  after  birth. 

Diagnosis  of  Fetal  Sypliilis. — The  infection  of  the  fetus  may  be 
inferred  with  reasonable  certainty  if  either  parent  had  acquired 
syphilis  at  a  date  not  too  remote  from  the  procreation.  If  a 
woman  should  acquire  a  chancre  during  pregnancy,  the  possi- 
bility of  the  disease  attacking  the  fetus  must  not  be  overlooked. 
A  trustworthy  sign  of  syphilis  in  the  fetus  is  occasionally  found 
in  those  cases  in  which  the  ovum  is  infected  by  the  spermatic 
particle.  The  woman  may  remain  perfectly  healthy  until  toward 
the  middle  of  pregnancy,  when  signs  of  secondary  syphilis  may 
appear,  without  the  slightest  trace  anywhere  of  a  primary  sore. 
In  such  cases  the  poison  of  the  disea.se  has  been  transmitted  from 
fetus  to  mother. 

Very  often  the  signs  of  fetal  syphilis  can  be  looked  for  only 
in  the  fetus  itself,  after  its  expulsion  from  the  uterus,  and  much 
may  dep>end  upon  a  correct  diagnosis.  This  is,  however,  not 
always  easy  to  reach.  The  parents'  historj',  from  ignorance  or 
design,  may  be  entirely  negative.  The  child  may  be  born  with 
no  distinctive  sign  upon  its  body.  If  it  is  living,  however,  the 
coryza  and  characteristic  eruptions  during  the  first  few  weeks 
usually  point  clearly  to  the  hereditary  taint.  If  the  child  is  dead, 
the  diagnosis  can  easily  be  made. 

If  the  practitioner  is  a  trained  pathologist,  the  detection  of 
syphilis  should  give  little  trouble.  The  bullous  eruption  on  the 
skin,  the  condylomata  and  inflammations  of  the  mucous  mem- 
branes, the  inflammations  of  the  serous  membranes,  the  gumma- 
tous deposits  and  the  morbid  growth  of  connective  tissue  in  the 
brain,  lungs,  pancreas,  kidney,  liver,  and  spleen,  and  in  the  coats 
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of  tiio  intestines  and  walls  of  the  blood-vessels,  along  with  a 
characteristic  osteochondritis,  should  demonstrate  the  character 
of  the  disease.  It  often  falls  to  the  lot  of  the  jj;eneral  prrictitioner, 
however,  to  observe  cases  of  repeated  fetal  death  the  cause  of 
which  is  obscure,  although  suspicion  naturally  rests  upon  syph- 
ilis. Thanks  to  the  investigations  of  Wegner,^  Ruge,^  Lomcr,  * 
and  others,  it  is  now  well  established  that  syphilis  can  be  recog- 
nized in  the  fetus  by  a  few  signs  easily  found,  perfectlj-  reliable, 
and  requiring  for  their  detection  no  sjx^^cial  training  in  the 
methods  of  pathological  research.  Wegner  was  the  first  to  call 
attention  to  a  curious  condition  of  the  dividing  line  between  dia- 
phj'.sis  and  epiphysis  of  the  long  bones  of  a  syphilitic  infanL 
Instead  of  a  sharp,  regular,  delicate  line,  formed  by  the  immedi- 
ate apposition  of  cartilaginous  to  bony  tissue,  as  in  a  healthy 
fetus,  there  may  be  seen  in  syphilitic  cases  a  jagged  broad  line, 
of  a  yellow  color,  .separating  bone  from  cartilage*  (Plate  3). 
A  microscopic  study  of  this  portion  of  the  bone  shows  that  there 
has  been  a  premature  attempt  at  ossification,  which  has  ended  in 
necrosis,  fatty  degeneration,  and  suppuration. 

For  more  than  a  year  I  carefully  looked  for  this  sign  in  every 
case  of  unmistakable  fetal  .syphilis  tiiat  occurred  in  the  Philadel- 
phia anti  Maternity  Hospitals,  and  never  failed  to  find  it,  while 
in  doubtful  ca.ses  it  proved  a  valu.ible  aid  to  a  correct  diagnosis. 
In  the  Frauenklinik,  at  Herlin,  *  this  sign  was  also  carefii  11)' inves- 
tigated, with  a  result  wholly  favorable  to  its  distinctive  character.* 

According  to  Ruge,'  the  liver  of  a  healthy  infant  should 
constitute  about  -,^  part  of  the  body-weight.  In  syphilitic 
infants,  however,  this  proportion  is  much  exceeded,  the  liver 
forming,  in  extreme  cases,  \  of  the  total  body-weight.  The 
spleen,  too,  is  much  enlarged  in  syphilis.  This  organ,  which 
in  a  normal  fetus  at  term  should  be  in  weight  ij-jL^  part  of 
the  whole  body,  often  much  exceeds  its  due  proportion.  Upon 
these  three  signs, — the  yellow  line  between  epiphysis  and 
diaphysis,  the   increased  weight  of  liver,  and  increased  weight 

'  V'irchow's  *'  .\rchiv,"  Bd.  i,  S.  305. 

>  "  Zeil.  f.  Ceburlsh.."  B<1.  i.  »  //>,d.,  »d.  x. 

*  To  discover  Wegncr's  sijjn,  an  incision  should  he  mnde  over  the  trochanter,  as 
though  for  excision  of  the  head  of  the  femnr.  Tlie  end  of  the  lliigh-bone  is  turned 
out  after  cutting  its  ligaments,  und  a  mtrliari  section  of  the  epiphysis  and  diaphysis 
of  the  bone  is   made  wiili  a  sirmig  curtilage-knife. 

'  Lomer,  /oc.  cil. 

•  Zweifel  thusdescrilx!'*  the  progress  of  the  disease  :  •*  Tlu*re  is  formed,  in  a  cer- 
tain region  nf  the  rarlilage.  grnnidalion  tissue  insulhcienlly  supplied  with  blood- 
vessels and  ill-nourLshed.  There  results  necrosis  of  this  tissue,  with  an  attempt  *t 
exfoliation  and  accompanying  suppuration." 

''Lac.  cit. 
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oi  spleen, — all  easily  discovered,  the  diagnosis  of  syphilis  may 
rest  with  reasonable  certainty.  If  one  would  push  the  investiga- 
tion further,  perhaps  the  next  surest  indication  of  syphilis  might 
t>e  found  in  the  lungs.  ^ 

These  organs  manifest  a  syphilitic  infection  in  three  ways : 
By  an  interstitial  overgrowth  ;  by  the  presence  of  gummata  ;  by 
a.  peculiar  catarrhal  inflammation,  resulting  in  what  is  called  white 
pneumonia.     The  interstitial  overgrowth  is  the  most  common. 
The  connective-tissue  overgrowth  about  the  blood-vessels  and  the 
alveoli  gives  the  lungs  greater  weight  and  more  solidity  than  they 
should  possess  ;  their  color  is  often  dark  red ;  if  the  infant  has 
breathed,  as  it  commonly  does — although  imperfectly — ^for  a  short 
time  after  birth,  the  lungs  will  not  float  buoyantly,  although  they 
do  not  usually  sink  outright.     Microscopically,  it  may  be  seen  that 
the  alveoli  are  much  encroached  upon  by  the  interstitial  thick- 
ening, and  that  lung-expansion  and  adequate  respiration  are  im- 
possible.    The  catarrhal  pneumonia  in  utcro  due  to  syphilis  is 
rare.    The  lungs  in  this  form  of  the  disease  are  large  and  heavy  ; 
they  quite  fill  out  the  thoracic  cavity  and  bear  upon  their  external 
suT^ce  the  imprint  of  the  ribs  ;  in  color  they  are  yellowish  white, 
the  whole  organ  having  undergone  a  more  or  less  complete  fatty 
degeneration.     The  alveoli  are  filled  with  desquamated  epithelial 
cells.     This  condition  is  incompatible  with  extra-uterine  life  :  the 
infant  never  breathes. 

Treatment. — The  treatment  of  fetal  syphilis  during  pregnancy 
consists  of  a  thorough  course  of  antisyphiiitic  treatment  in  the 
mother.  Should  it  be  clear  that  the  fetus  derives  its  syphilis 
from  one  parent  alone,  while  the  other  remains  healthy,  then,  of 
course,  treatment  of  the  healthy  individual  before  impregnation 
occurs  would  be  superfluous  ;  but  in  case  of  doubt  it  would  be 
wise,  in  the  preventive  treatment  of  fetal  .sypiiilis,  to  administer 
to  both  man  and  woman  the  appropriate  renicdies. 

Should  a  pregnant  woman  come  under  the  observation  of  a 
physician  with  the  history  that  she  had  had  .syphilis,  that  she  was 
with  child  by  a  syphilitic  man,  although  healthy  herself,  or  that 
she  had  acquired  a  chancre  sub-sequent  to  conception,  she  should 
receive  mercury  and  iodid  of  potassium.  I  prefer  mercurial  oint- 
ment inunctions  daily,  and  about  15  gr.  (0.972  gm.)  of  iodid  of 
potas.sium  three  times  a  day,  after  meai.s,  in  milk,  during  the  whole 
duration  of  pregnancy.  Under  this  treatment  I  have  seen  women 
who  had  given  birth  to  a  succession  of  .still-born  syphilitic  fetu.scs 
bear  living  children  perfect  in  health  and  development,  without  a 
trace  in  after  life  of  their  hereditar>'  taint. 

'  For  an  exceedingly  interesting  paper  on  this  subject  see  Heller,  "  Die  l.ung- 
enerkranl(ungen  bei  angeborener  Sjpliilis,"  '•  Deutsch.  Archiv  f.  klin.  Med. ,"  Bd.  xlii. 
S.  159. 
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Other  Infectious  Diseases  of  the  Fetus. — As  the  infectious 
diseases  are  dependent  upon  tiic  entrance  of  bacteria  into  the 
system  for  their  characteristic  symptoms,  it  is  impossible  that  tliey 
should  directly  affect  the  fetus  in  uhro,  unless  patliogenic  micro- 
organisms arc  able  to  pass  from  the  maternal  blood  through  the 
uteroplacental  septum  into  the  fetal  portion  of  tiie  [)lacenta. 

Brauell  '  and  Davaine,-  experimenting  with  the  bacillus  of 
anthrax,  saw  large  colonies  of  micro-organisms  heaped  up  on  the 
maternal  side  of  the  uteroplacental  septum,  but  failed  absolutely 
to  find  a  trace  of  them  in  the  placenta  or  fetus.  Straus  and 
Chamberland  ■'  failed  to  infect  animals  by  injecting  the  blood  of 
a  fetus  taken  from  an  animal  that  had  died  of  anthrax.  Runge, 
of  Dorpat,  inoculated  a  number  of  rabbits  with  tuberculosis,  but 
was  never  able  to  detect  a  characteristic  bacillus  in  the  fetus. 
Chambrelent  *  quotes  Budin,  Tarnier,  Chaqx-'ntier,  Hoffman, 
Jasstnsky,  and  Fchling  as  denying  the  possibility  of  the  passage 
of  microbes  from  mother  to  fetus.  •  V.  Ott  *  exj)resses  his  dis- 
belief in  the  passage  of  solid  particles  into  the  placenta,  and 
supports  his  statement  by  describing  ex{x,'nments  of  his  own 
which  altered  the  constitution  of  the  maternal  blood  without 
afl'ecting  that  of  the  fetus.  Wolff*  infected  a  number  of  preg- 
nant rabbits  and  guinea-pigs  with  anthrax,  and  failed  entirely 
to  find  a  trace  of  the  disease  in  their  young.  Curt  Jani,7  an 
a.ssi.stant  of  Prof  Weigert,  of  Leipsic,  Iiaving  an  opportunity'  to 
e.vamtne  the  body  of  a  woman  who  had  died  in  the  fifth  niontli 
of  pregnancy  from  general  miliar)' tuberculosis,  found  not  a  trace 
of  the  bacilli  of  tuberculosis  in  the  placenta  or  fetus,  although 
every  maternal  organ  was  markedly  affected.  Ur\'itch  *  inocu- 
lated seven  ])regnant  mice  with  the  microbes  of  mouse-septice- 
mia,  and  found  the  specific  microorganisms  in  great  quantities 
through  the  maternal  tissues,  but  they  were  entirely  absent  in 
the  placenta  and  fetus.  Inoculations  with  the  blood  of  the 
mother-animals  were  invariably  fatal  to  other  mice,  while  the 
fetal  blood  was  entirely  inert.  ]*"ina!ly  Bompiani  ^  delivered  a 
woman  w!io  was  suffering  from  anthrax,  but  who.se  fetus  showed 
no  sign  of  the  disease. 
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'  Virchow's  ".Archiv,"  xiv,  1858,  p.  459. 

»  "Bull*lin  <1e  I'-Xcadcmie  ile  M*d.,"  1867. 

'  •'  Comples  rendus  de  la  Sociili  de  Hinlogic,"  1882,  p.  68q. 

*  "  Reclierches  sur  le  Passage  des  felitnents  figurts  ii  trnvers  le  Placenta,' 


'  "  .Archiv  f.  Gyn.,"  Bd.  xxvii. 
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»  "  Annali  di  Ostel.,"  Moy,  June,  1887. 
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But,  on  the  other  hand,  not  only  microbes,  but  even  small 
particles  of  colored  substances,  like  ultramarine  blue  and  cinna- 
bar, have  been  found  in  the  placental  and  fetal  structures  after 
they  have  been  injected  into  the  maternal  tissues.  In  1882, 
Arloing,  Comevin,  and  Thomas  ^  showed  the  possibility  of  the 
passage  of  anthrax  bacilli  from  mother  to  fetus  ;  and  in  the  same 
year  Straus  and  Chamberland,  although  they  at  first  supported 
the  views  of  Davaine  and  Brauell,  finally  changed  their  opinions 
and  announced  their  belief  in  the  transmissibility  of  contagious 
diseases  to  the  fetus  in  utero.^ 

Chambrelent  ^  also  was  able  to  cultivate  the  microbes  of 
chicken-cholera  from  the  fetal  blood,  and  to  reproduce  the  dis- 
ease by  inoculating  an  animal  with  the  cultures.  Mars,*  of  Cra- 
cow, found,  after  injecting  putrid  solutions  into  pregnant  rabbits, 
not  only  in  the  maternal  but  also  in  the  fetal  blood,  a  great 
number  of  bacilli ;  and  Dr.  Pyle,^  working  in  the  pathological 
laboratory  of  the  University  of  Pennsylvania,  under  the  superin- 
tendence of  Dr.  Formad,  obtained  practically  the  same  results. 
In  a  human  fetus  removed  from  its  mother  by  Cesarean  section 
on  account  of  her  approaching  death  from  septicemia,  he 
found  vast  numbers  of  micro-organisms  in  its  blood.  Koubas- 
soff,*  after  experimenting  under  the  supervision  of  Pasteur 
in  his  laboratory  in  Paris,  claims  never  to  have  failed  to  find 
the  anthrax  bacillus  in  the  fetus  when  the  mother  had  been 
thoroughly  infected  with  the  disease,  except  in  one  instance, 
where  of  two  fetuses  one  was  partially  macerated  and  its  pla- 
centa the  seat  of  hemorrhagic  extravasations,  while  the  other 
was  well  developed.  In  the  former  no  bacilli  were  found,  but  in 
the  latter  they  were  present  in  large  numbers.  Upon  this  obser- 
vation Koubassoff  bases  the  conclusion  that  the  placenta  can 
only  offer  effective  opposition  to  the  passage  of  microbes  when 
its  condition  is  pathological.  It  appears  from  these  conflicting 
statements  that  micro-organisms  may  pass  from  mother  to  fetus, 
but  will  not  always  do  so.  Moreover,  the  list  of  diseases  which 
depend  for  their  existence  upon  the  presence  of  specific  micro- 
organisms, and  which  have  in  certain  well-authenticated  cases 
undoubtedly  attacked  the  fetus  in  utero,  is  a  long  one ;  so  that 
the  possibility  of  fetal  infection  from  the  maternal  blood  can  not 
be  denied. 

'  "  Comptes  rendns  des  Stances  de  1' Academic  des  Sciences,"  1882,  xcii.  p.  739. 
'  .See  Kouba-ssoff,  ibid. ,  vol.  c,  p.  373. 

•  "  Recherches  surle  Passage  des  Elements  figures  ^  traversla  Placenta,"  Paris, 
1883. 

♦  Abstract  by  Chanil)relent,  "  Archives  de  Tocol.,"  1883,  p.  381. 

*  "  Medical  News,"  Aug.  30,  1884.  •  Loc.  cit. 
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Variola. — The  occurrence  of  variola  during  intra-uterine  life 
has  long  been  a  fact  beyond  dispute,  admitted  even  by  the  most 
zealous  advocates  of  the  theory  that  tlie  placenta  can  not  be 
invaded  by  the  germs  of  infectious  diseases.  Many  cases  are 
recorded  in  which  a  child  marked  with  pustules  was  bom  of  a 
mother  who  had  been  attacked  with  variola  during  pregnancy. 
But  the  susceptibility  of  the  fetus  to  the  disease  varies.  In  the 
majority  of  cases  the  fetus  is  not  infected.  On  the  contrary,  the 
mother  may  have  only  varioloid  and  yet  the  child  be  born  with 
the  marks  of  small-pox  on  it ;  i  or  the  mother,  having  been 
exposed  to  the  contagion  of  small-pox,  but  having  shown  no 
sign  of  the  disease,  may  give  birth  to  a  child  covered  with  pus- 
tules.''* Again,  it  has  been  noted  that,  of  twins,  one  or  both  of 
the  children  may  be  affected.^  The  fact  that  small-pox  can 
attack  the  fetus  has  led  many  obser\'ers  to  test  the  possibility  of 
an  intra-uterine  vaccination.  Behm  *  vaccinated  35  women,  and 
of  their  children  25  were  successfully  vaccinated  after  birth. 
Wolff''  says  that  he  has  repeatedly  vaccinated  pregnant  women, 
and  has  never  failed  to  vaccinate  successfully  their  offspring. 
Ridgen'  reports  8  cases  of  small-po.x  occurring  in  pregnant 
women,  in  whose  children,  born  alive,  a  subsequent  vaccination 
"  took."  On  the  other  hand.  Desnos  '  and  Chambrelent  "  each 
relate  a  case  in  which  vaccination  was  several  times  unsuccess- 
fully performed  upon  children  whose  mothers  had  shortly  before 
their  deliver)' recovered  from  an  attack  of  small-pox.  Chambre- 
lent, moreover,  vaccinated  7  pregnant  women,  but  of  their  chil- 
dren he  was  able  successfully  to  vaccinate  only  3.  Precisely, 
therefore,  as  small-po.x  can  affect  the  fetus  in  utcro,  but  does  not, 
as  a  rule,  so  can  the  fetus  ///  utcro  in  exce{)tional  cases  acquire 
immunity  from  small-pox  by  the  vaccination  of  its  mother. 

Measles. — The  transmission  of  measles  from  mother  to  fetus 
is  rare,  but  there  are  certain  well-authenticated  cases  on  record 
of  children  bom  with  a  rubeolous  rash  upon  them.  Thomas  ^ 
was  able  to  collect  6  such  cases  from  medical  literature.     There 


'  Charcot,  "  Comples  rendus  de  la  Soci4l4  de  Biologie,"  1851,  p.  39,  and  1S53, 

p.  88  ;  Chaigneau,  "  Thibe  de  I'aris,"  1847  ;  Chnntreuil.  "  Gaz.  des  HOpitaux,"  1870. 

»  Ijiurent,  ■'  I.yon  Medicale,"  Jane  15,  1884. 

'  "Ohstel.  Trans.,"  Ixindon,  vol.  iii,  p.  173. 

•  "  Zeilschr.  f.  Geburt.,"  Bd.  vii,  p.  1. 
'  Virchow's  "  Archiv,"  lid.  cv,  p.  192. 

•  "  British  Med.  Jour.,"  1877,  i,  p.  229. 
'  Sociiti  mid.  des  Hflpitaux,  1871  (see  Tamier  et  Budin,  op.  cit.,  p.  13). 

•  Loc.  rit.y  p.  385. 

'  Zienissen's  "  Handbcxik,"  vol.  ii,  p.  50  (see  also  llnderhill,  "  ( ilistet.  Jour., 
Great  Britain  and  Ireland,"  1880,  p.  285,  and  MacDonald,  "  Edin.  Med.  Jour.," 
1884-S5,  699). 
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are  also  cases  recorded  of  measles  appearing  in  the  first  few  days 
of  extra-uterine  life,  making  it  probable,  from  the  short  period 
of  incubation,  that  infection  had  occurred  in  utero. 

Scarlatina. — More  than  one  eminent  authority  has  expressed 
a  doubt  as  to  the  occurrence  of  scarlet  fever  hi  utero,  but  the 
evidence,  although  scanty,  is  conclusive  that  on  rare  occasions 
children  have  been  bom  with  a  well-marked  scarlatinous  rash 
upon  them.  Dr.  Leale,^  of  New  York,  described  a  case  in  his 
own  practice  in  which  a  boy  was  born  at  the  beginning  of  a  well- 
marked  attack  of  scarlet  fever  in  the  mother,  which  she  had  con- 
tracted from  an  older  child.  The  new-born  infant  presented  a 
ciark,  congested,  red  hue  and  a  characteristic  raspberry  tongue. 
The  eruption  lasted  seven  days  and  desquamation  began  on  the 
tenth  day,  at  which  time  the  albuminuria  and  general  anasarca 
pointed  to  a  desquamative  nephritis.  This  child  recovered. 
Dr.  Leale  was,  moreover,  able  to  collect  a  number  of  cases  re- 
corded by  Hiiter,  Meynet,  Asmus,  Baillou,  Tourtual,  Gregory, 
and  Stichel.  Dr.  Wilson  Saffin,^  of  Carthage,  Ohio,  has  also 
reported  a  very  interesting  case  of  scarlet  fever  in  utero :  A  lady, 
who  had  had  scarlet  fever  in  childhood,  was  nursing  her  child 
through  the  disease,  while  she  herself  was  in  the  last  month  of 
pregnancy.  She  was  apparently  not  infected,  but  complained 
of  a  bad  sore  throat.  Two  weeks  afterward  she  was  delivered 
of  a  male  child  with  a  typical  scarlet  rash  upon  it ;  the  disease 
ran  a  course  of  nine  days,  with  desquamation  in  large  and  small 
flakes,  beginning  on  the  fifth  day.  The  infant's  temperature 
ranged  from  100°  to  104°  F.,  and  the  attack  ended  in  recovery.' 

Erysipelas. — Kaltenbach,'*  in  1884,  ob.ser\'cd  a  child,  born  of 
a  woman  who  had  had  erysipelas  in  the  last  month  of  pregnancy, 
that  a  few  days  after  birth  shed  its  skin  as  if  it  had  had  an  attack 
of  erysipelas  in  utero.  Runge  *  and  Stratz  *  have  described 
similar  cases,  but  Tarnier  ^  calls  attention  to  the  fact  that  des- 
quamation in  the  healthy  new-born  infant  is  not  an  uncommon 
occurrence.  Lebedeff,*  however,  has  presented  convincing 
evidence  as  to  the  possibility  of  intra-uterine  erysipelas  in  the 
following  case :  The  child  of  a  woman  delivered  at  the  seventh 
month  in  the  midst  of  an  attack  of  erysipelas  presented  alternate 

'  "  Medical  News,"  1884,  p.  636. 
»  "  New  York  Med.  Record,"  April  24,  iSS*"). 

'  For  full  bibliography  see  Ballantyne  and  Milligan,  "Edinb.  Med.  Jour.,"  July, 
1893- 

•  "  Centralblatt  f.  Gyn.,"  No.  44,  1884. 
»  "Centralblatt  f.  Gyn.,"  No.  48,  1884. 

•  '•  Centralblatt  f.  Gyn.,"  ix,  213.  '  Zoc.  cit. 

•  "Zeitschr.  f.  Geburt.,"  xii,  2,  p.  321. 
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patches  of  red  and  white  on  its  skin  at  birth  ;  it  lived  ten  minutes  ; 
after  death  streptococci  were  found  in  the  subcutaneous  adipose 
tissue,  were  cultivated,  and  rabbits  inoculated  with  the  cultures 
acquireil  the  disease.  No  microbes,  however,  were  found  in  the 
placenta  or  coid.  Lebedeff  beheves  that  the  s])ecific  bacteria 
entered  the  placenta  through  a  villus  deprived  of  epithelium. 

Malaria. — Among  others,  Burdel  ^  expressed  his  disbelief  in 
the  e.xi.stence  of  congenital  malaria,  and  Tarnier  quotes  Leroux 
as  .saying  that  "  as  yet  it  is  impossible  to  .say  positively  that  con- 
genital malaria  exists  "  ;  "^  but  the  testimonj-  as  to  the  occurrence 
of  symptoms  of  disturbance  in  the  unborn  fetus  at  regular  inter- 
vals, corresponding  or  not  to  the  attacks  in  the  mother,  and  the 
manifestations  of  periodical  .seizures,  beginning  immediately  after 
birth,  is  quite  voluminous  and  of  a  credible  character.  Behr- 
mann  relates  *  two  cases  of  intra-uterine  infection  in  which  the 
di.sease  manifested  itself  directly  after  birth.  Dr.  W.  T.  Taylor, 
of  Philadelphia,  presented  to  the  Philadelphia  Ob.stetrical  Society 
the  iiistorj-  of  a  lady  who,  having  lived  during  the  la.st  months 
of  her  pregnane)-  in  a  malarial  localit}',  moved  to  a  healthy  situa- 
tion to  be  delivered.  The  nurse  noticed  that  the  new-bom  child 
was  seized  with  attacks  of  restlessness  during  the  first  week  of 
extra-uterine  life,  and  evident  di.scomfort  at  a  certain  period 
during  the  day.  As  a  malarial  origin  of  the  attacks  was  sus- 
pected, quinin  was  administered  to  the  mother,  and  in  a  short 
time  the  infant  became  healthy.  Dr  Harris  at  the  same  time 
described  a  similar  case  yielding  to  tne  same  treatment. 

Aside,  however,  from  the  direct  action  of  the  malarial  poison 
upon  the  fetus  ///  utcro,  the  existence  of  malaria  in  the  mother 
seems  to  have  a  deleterious  influence  on  its  growth  and  develop- 
ment. Thus,  Bompiani  *  says  that  the  children  born  of  malarial 
mothers  ver\'  rarely  reach  3250  gm.  (7.17  lbs.)  in  weight  or  50 
cm.  (iy.7  in.)  in  length,  and  Negri  "  observed  34  cases  in  preg- 
nant women,  of  which  18  |ier  cent,  terminated  by  premature 
expulsion  of  the  fetus.  The  administration  of  quinin  in  large  do-ses 
to  the  mother  affected  with  malaria  would,  therefore,  be  called  for, 
and  one  need  not  be  deterred  from  using  the  drug  by  the  fear  that 
once  prevailed  of  so  bringing  on  an  abortion,  for,  as  Tarnier  says, 
"  quinin  in  this  condition  is  the  best  prophylactic  treatment 
against  abortion  or  premature  labor." 

Tuberculosis. — Considering  the  very  large  number  of  tuber- 
culous women  who  become  pregnant,  it  is  an  extraordinary  fact 

'  "  Annnles  de  Gyn.,"  viii,  [).  31.  '  Op.  cit.,  p.  24. 

•  "  Berlin,  klin.  Wochens.,"  18S5,  .\ug.  24,  Sept.  7. 

•  "  Annal.  di  Obslel.,"  vi,  43,46,  1884. 

•  "Annal.  di  Obslet.,"  viii,  p.  277. 
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that  the  direct  transmission  of  the  disease  from  the  mother  to 
the  fetus  is  an  extremely  rare  occurrence.  Runge  ^  infected  a 
number  of  pregnant  guinea-pigs  with  tuberculosis,  but  invariably 
failed  to  find  the  characteristic  bacilli  in  the  fetal  tissues  or  pla- 
centa. Ballinger,  Davaine,  Brauell,  and  Wolff  have  all  expressed 
a  decided  disbelief  in  the  existence  of  congenital  tuberculosis, 
and  Jani's  observations  have  already  been  referred  to.  But 
Demme  once  found  the  tubercle  bacillus  in  the  macerated  fetus 
of  a  tuberculous  woman,  and  on  one  occasion  Johne  *  discovered 
tubercles  in  a  still-born  calf,  in  which  he  found  the  bacillus 
tuberculosis.^  While,  therefore,  there  is  a  remote  possibility  of 
the  passage  of  tubercle  bacilli  from  mother  to  fetus,  it  must  be 
r^rarded  as  a  very  exceptional  occurrence.* 

Septkemia. — ^The  possibility  of  the  transmission  of  septic 
micro-organisms  from  mother  to  fetus  has  been  denied  by  many, 
but  the  occurrence  of  septic  infection  of  the  fetus  in  utero  has 
been  strongly  affirmed  by  Koubassoff,  Chambrelent,  Pyle, 
Mars,  H.  von  Hoist,  and  others.  Mars,*  of  Cracow,  injected 
putrid  solutions  into  pregnant  animals,  and  found  often  the  same 
bacilli  in  mother  and  fetus.  Dr.  Pylc's  observation  on  the  body 
of  a  fetus  removed  by  Cesarean  section  from  its  mother,  who 
was  dying  of  septicemia,  has  already  been  noticed  ;  and,  finally, 
von  Hoist,®  after  an  extensive  search  through  medical  literature, 
asserts  positively  that,  although  intra-uterine  septic  infection  of 
the  fetus  is  rare,  it  has  undoubtedly  occurred. 

Cbolera. — ^Tarnier^  says  that  there  is  nothing  to  justify  the 
belief  that  cholera  affects  directly  the  fetus  in  utero ;  and 
Queirel*  asserts  that  it  is  doubtful  whether  cholera  can  be  con- 
veyed to  the  fetus,  but,  nevertheless,  early  abortion  is  the  rule, 
and  if  the  child  should  be  bom  near  or  at  term  it  dies  in  a  few 
days. 

Typhoid  Fever. — The  effect  upon  the  fetus  of  typhoid  fever  in 
the  mother  is,  as  a  rule,  disastrous,  resulting  in  the  expulsion  of 
the  product  of  conception  in  about  sixty -five  per  cent,  of  the  cases, » 
the  elevation  of  the  temperature,  the  alteration  of  the  blood, 
and  the  respiratory  embarrassment  (Tamier)  being  considered  the 

'  Quoted  by  Ott,  loc.  cit.  »  Quoted  by  Wolff,  loc.  cit. 

•  Ravenel  reported  a  similar  ca.se  to  the  Philadelphia  Pathological  Society,  Feb. 

23.  •899- 

*  See  A.  S.  Warthin,  "  Ectopic  Gestation  ;  Tuberculosis  of  Tubes,  Placenta,  and 
Fetus,"  "Med.  News,"  Sept.  19,  1896;  Birch- Hirschfeld,  " Beitr.  z.  path.  Anat.  u. 
zurallgem.  Path.,"  1891  ;  "  Archiv  f.  Gyn.,"  Bd.  xliii,  H.  I,  p.  162. 

>  Abstract  "Archiv  de  Tocol.,"  1883,  p.  380. 

*  Dissertation,  Dorpat,  1884;  Abstract  " Centralblatt.  f.  Gyn.,"  1885,  p.  aoo. 
»  Loc.  cit. 

•  "  Nouv.  Archiv  d'Obsttt.  et  de  Gynte.,"  April  25,  1887,  p.  I. 

♦  Dugiiyot,  "Th^se  de  Paris,"  1879. 
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caiiscs  of  the  abortion  or  premature  labor.  But  that  the  disease 
can  affect  the  fetus  itself  has  been  shown  by  Neuhaus, '  who 
found  the  specific  bacilli  of  tjphoid  fever  in  the  lungs,  spleen, 
and  kidneys  of  a  fetus  expelled  at  the  fourth  month  from  a 
woman  who  was  convalescing  after  a  prolonged  attack  of  the 
disease. 

Artkuiar  Rheumatism. — ^The  consideration  of  this  disease 
among  the  infectious  diseases  is  perhaps  not  yet  entirely  justi- 
fiable. There  are,  however,  two  instances  on  record  of  the 
transmission  of  the  disease  from  mother  to  fetus — one  described 
by  Pocock  '■'  and  the  other  by  Schaffer.  *  In  each  a  woman 
artected  with  articular  rheumatism  at  the  end  of  pregnancy  gave 
birtli  to  a  child  presenting,  in  one  case  at  once,  in  the  other  at 
the  end  ^.^i  three   days,  all  the  symptoms  of  the  disea.se. 

Recurrent  Fever. — Albrccht  ■•  has  described  three  cases  of  con- 
genital recurrent  fever,  and  in  the  blood  of  one  fetus  he  discov- 
<fvd  the  spirilla. 

Yellow  Fever. — Dr.  Bemiss,*  of  New  Orleans,  says  :  "  The 
pregnant  woman  being  attacked  b)'  yellow  fever  and  recovering 
xkith^kut  miscarriage,  immunity  from  future  attacks  is  conferred 
U|x>n  the  offspring  contained  id  the  womb  during  the  attack."  If 
this  is  trtie.  it  certainly  seem.s  that  the  fetus  niu.st  have  likewise 
^xisscd  through  an  attack  of  the  disea.se. 

Non-infectious  Diseases  of  the  Fetus. — The  infectious  dis- 
v>*svs  are  transmitted  from  niotlicr  to  fetus.  The  non-infectious 
^iiseases  have  an  imiependent  origin  in  the  latter.  It  appears 
OCCiskMulIy,  however,  as  if  a  non-infectious  disease  occurring  at 
the  ».M>K'  time  in  mother  and  fetus  was  transmitted  from  one  to 
the  ^^ther  So.  for  instance,  in  the  case  described  by  Dohm,^ 
«il"  a  ttK»thcr.  affected  in  the  last  weeks  of  pregnancy  with  pur- 
Dtunt  h^viuorrhagica.  giving  birth  to  a  child  presenting  number- 
IqiM  jiuhcutancous  hemorrhagic  extra\'asations,  the  fetal  disease 
mJHai ut  to  be  directly  derived  from  the  maternal  affection  ;  but 
^  Vi**  A»  same  cause — malnutrition — that  jiroduced  the  disease 
iM  ft¥i^h«f  *l»d  child,  .^o,  in  the  case  described  by  .Strachan,^ 
t(lV  vfc**«  mijjht  at  first  seem  to  have  been  transmitted  from 
|Mv<<W*  h»  fi'tus ;  .'V  woman  in  the  eighth  month  of  pregnancy 
^^\  A^Iwh^UnI  tv»  a  h<vspit.tl  ward  on  account  of  acute  pneumonia 


ih»  \V«<thfn».."  1886,  p.  389.    See  also  Speier.  "  Zur  Kasuistilc  des 
ykktVMMNW  wWW**  tier  Typhusbitcillen  vun  der  Miilter  niifdie  Knicht."     laaug. 


«  \  '.  «wi>rt,"  iSiL),  li,  p.  S04.      •  "  Berlin,  klin.  Wochens.,"  1886,  S.  79. 

%  -swj}.  wnl  WVichcns.,"  18S0,  Nu.  18,  and  18S4,  p.  129. 

iy>  IS."-  X  ••v>fc»»»«iK-H,"'  p  212.      *  "  .\rcliiv  f.  Gyn,"  Bd.  vi,  .S.  486. 
i>    K.  .    ■.  Ntvd    Kmm  ."  lSSt>,  ii,  p.  860. 
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of  the  left  lung.  Shortly  afterward  she  gave  birth  to  a  child 
that  lived  only  a  few  hours,  and  which,  after  death,  was  found  to 
have  also  acute  pneumonic  consolidation  of  the  left  lung.^  But 
the  ingenious  explanation  of  Geyl,^  who  has  observed  several 
undoubted  cases  of  acute  pneumonia  in  iitcro,  is  no  doubt  cor- 
rect. In  these  cases  there  has  been  some  interference  with  the 
oxygenation  of  the  fetal  blood,  and  the  resulting  asphyxia  has 
induced  efforts  at  respiration,  whereby  amniotic  fluid  has  been 
drawn  into  the  lungs  and  has  there  set  up  an  inflammation. 

Some  of  the  diseases  of  the  fetus  owe  their  origin  to  a  vitiated 
condition  of  the  maternal  blood,  or  to  an  inherent  weakness  in 
the  building  material  of  the  fetus,  as  in  cases  of  chronic  systemic 
affections  of  either  parent,  or  to  a  perverted  nervous  action  in 
the  mother.  There  are  others  for  which  a  cause  is  unassign- 
able. Some  of  these  affections  may  be  passed  by  with  a  simple 
mention.  Such  are  inflammations  of  the  serous  membranes,* 
and  the  resulting  ascites,  hydrothorax,  hydrocephalus,  due  in 
the  majority  of  cases  to  syphilis,  although  there  is  one  case  *  on 
record  of  atresia  vulvae  et  recti  and  a  vcsico-utcrine  and  utero- 
rectal  fi.stula,  where  the  urine  escaped  into  the  peritoneal  cavity 
through  the  Fallopian  tubes  and  set  up  a  violent  peritonitis ; 
certain  skin  diseases,  as  ichthyosis,  alopecia,  hypertrichosis, 
albinism,  purpura  ha;morrhagica,  and  elephantiasis;  *  intra-uterine 
brain  disease,®  which  may  consist  of  sclerosis,  atrophy,  lack  of 
development,  tumors,  cysts,  or  inflammation  of  the  membranes, 
diseases  of  the  liver,  sclerotic  or  multicystic,'  along  with  cystic 
disease,  or  cirrhosis  of  the  kidneys,  and  the  many  varieties  of 
congenital  tumors,  solid  or  cystic,  malignant  or  benign,  which 
are  better  described  in  te.xt-books  on  pathology  or  surgery,  or 
in  connection  with  the  study  of  dystocia.  In  addition  to  these 
affections,  however,  that  have  been  hastily  passed  over,  there 
are  others  deserving  more  consideration. 

Rachitis. — Children  have  been  born  with  the  rachitic  pro- 
cesses in  their  most  active  stage, — that  is,  while  the  bones  are 
still  soft  and  easily  distortable,— or  at  birth  the  process  has  evi- 
dently pursued  a  longer  course,  for  the  bones  are  abnormally 

'  Tlje  author  has  rejx>rted  a  case  of  pneumonia  in  utero  in  the  "  Amer.  Jour. 
Obstet.,"  Nov.,  1887  ("Trans.  Phila.  Obstet.  Soc"). 

«  "  Archiv  f.  Gyn.,"  Bd.  xv,  384. 

'  For  a  reference  to  endo-  and  [lericarditis  see  Cruveilhier,  quoted  in  "  Ann. 
di  Ostet.,"  July,  Aug.,  1887,  p.  314 ;  and  for  congenital  valvular  defect,  diagnosti- 
cated before  birth,  see  "Trans.  Med.  and  Chir.  ?"ac.,  Maryland,"  1884. 

*  Olshau-sen,  "  Archiv  f.  Gyn.,"  Bd.  ii,  S.  280. 

'  Duhring,  "  Diseases  of  the  Skin,"  p.  418. 

'  London  "Lancet,"  1886,  i,  p.  220. 

'  "  Trans.  London  Path.  Soc. ,"  vol.  vii,  pp.  229,  235. 
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liard  and  thick,  and  set  in  tlic  dcfurnicd  shapes  that  they  have 
acquired  in  titcro. 

Schorlau'  collected  the  records  of  forty-three  cases  of  con- 
genital rachitis,  and  added  to  tlie  number  two  of  his  own  ;  while 
Grafe  *  mentions  the  cases  that  have  been  described  by  Sande- 
fort,  Winckier,  Schultz,  V'ircliow,  Kehm,  and  Fischer ;  and  of 
late  years  Fehling  ^  and  Hennig  *  have  also  described  specimens 
of  fetal  rachitis.      The  author  has  observed  one  case. 

As  the  etiology  of  infantile  rachitis  is  by  no  means  clear,  it 
is  all  the  more  difficult  to  explain  the  occurrence  of  rachitis  in 

ittcro.  It  may  be  said,  however, 
to  depend  upon  some  vice  of 
nutrition,  especially  if  the  preg- 
nant woman  is  living  under  un- 
favorable conditions  as  to  food, 
light,  and  ventilation  ;  but  the 
fact  that  the  mother  has  at  some 
time  had  rachitis  herself,  as  evi- 
denced by  the  shape  of  her  pelvis, 
seems  of  itself  by  no  means  to 
predispose  the  fetus  to  the  same 
affection.  The  appearance  of  a 
rachitic  fetus,  especially  in  the 
higher  grades  of  the  disease, 
is  quite  distinctive.  It  has  an 
enlarged  head,  perhaps  hydroce- 
phalic ;  gaping  sutures  and  fon- 
tanels, a  "chicken"  breast,  and 
a  much  distended  abdomen  ;  the 
extremities  are  short,  thick,  and 
often  bent  at  an  angle,  or  curved, 
and  the  joints  are  large  and 
prominent.  The  spine  is  often 
curved  either  laterally  or  an- 
teroposteriorly. "  The  bones  are  either  abnormally  hard  and 
firm  or  so  brittle  that  the}'  arc  fractured  by  the  slightest  force. 
This  condition  of  the  bones  in  rachitis  may  be  stimulated  by  the 
arrest  of  bony  development  in  cases  of  sporadic  fetal  cretinism.  ^ 
Bidder  and  Muller  have  described  bone  diseases  in  the  fetus 
whicli  appear  to  be  varieties  of  rachitis. 

>  "  Monatschr.  f.  Gehurtsh.,"  Bd.  xxx,  S.  401. 

»  "Archiv  f.  Gjti.,"  Bd.  viii,  .S.  500.  »  IHd.,  Bd.  x. 

*  "Transactions  of   Meeling  of  German   Xaturalists  and   Physicians,"  Berlin, 


Fig.  118. — Rachitis  congenita  micro- 
mclica  (author's  case). 


1886. 


»  Grife,  lot.  cU. 


•  Vircliow's  "Archiv,"  Bd.  c,  S.  256. 
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Anasarca. — General  anasarca  of  the  fetus  is  occasionally  seen. 
The  distention  of  the  fetal  skin  may  reach  such  dimensions  that 
the  expulsion  of  the  child  becomes  exceedingly  difficult.'  Such 
children  arc,  however,  usually  born  prematurely  from  the  fourth 
to  the  eighth  month,  and  are,  as  a  rule,  still-born,  although  cases 
are  recorded  in  which  death  only  occurred  some  little  time  after 
birth.  The  causes  of  this  condition  must  be  various.  It  has 
been  attributed  to  anasarca  of  the  mother,  to  syphilis,  to  absence 
of  the  thoracic  duct;  ^  in  one  instance  to  leukemia  of  the  fetus, ^ 
in  another  to  obstruction  of  the  umbilical  vein.'*  The  serous 
infiltration  of  the  skin  is  usually  accompanied  by  a  collection  of 
fluid  in  the  abdominal  and  pleural  cavities,  and  the  membranes 
and  placenta  are  often  markedly  edematous. 


0^y 


Kiy.  119. — C<inK<-"'iiial  cystic  eltphaciliaiis. 

Congenital  Cystic  Elephantiasis. — In  this  disease  there  is  a 
great  overgrowth  of  the  subcutaneous  connective  tissue  all  over 
the  body,  and  at  inter\'als  in  the  hy[iertro])hicd  ti.ssue  there  are 
cysts  varj'ing  in  size.  Malformations  of  a  grave  character  are 
commonly  associated  with  the  disease.  On  this  account,  and 
because  the  subjects  of  the  disease  have  all  been  bom  prema- 
turely, the  infants  scarcely  ever  survive  their  birth.  One  child, 
however,  lived  thirty  minutes  and  another  was  twenty  months 

'  Keillor,  "  Edinburgh  Med.  and  Surg.  Jour.,"  .^pril,  1855. 

•  "The  Dijtases  of  the  Feliis,"  Hallantyiie,  Kdinlmrgh,  1895,  2  vols.  Com- 
plete bibliography. 

»  Klebs,  ••  Pruger  med.  Wochens.,"  1878,  No.  49. 

♦  ••  llreslaucr  Klin,"  Hd.  i,  .S.  260. 
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old  when  the  case  was  reported.  Ballantync  '  has  collected  more 
than  cifjhtccn  cases  of  this  very  rare  tiiseasc. 

Spontaneous  Fractures  in  Utero. — The  fetal  bones  may  be 
broken  by  external  violence,  or  a>  child  may  be  bom  presenting 
numerous  fractures,  especially  of  the  lon^'  bones,  either  recent 
or  alreaiiy  undergoing  repair,  without  the  historj'  of  an  accident 
of  any  kind  to  the  mother  duriny;  pre{,mancy.  If  in  such  cases 
one  can  exclude  a  syphilitic  osteochondritis,  with  a  separation 
of  the  epiphysis  and  diaphysis,  or  an  injuiy  to  the  child  during 
labor,  there  must  have  been  a  rachitic  condition  of  the  bones  or 
an  arrest  of  ossification,  to  allow  of  fracture  by  the  slight  force 
which  could  be  exerted  by  the  fetal  muscles  or  the  pressure  of 
the  uterine  walls.  Link,^  however,  describes  a  case  of  numerous 
fractures  in  iiti-ro  of  the  ribs,  clavicle,  and  extremities,  in  which 
syphilis,  rachitis,  and  chronic  jiarenchymatous  osteitis  could  be 
excluded,  and  he,  therefore,  concludes  that  these  fractures  were 
caused  by  an  "unknown  intra-uterine  fetal  bone  disease,"  in 
which  the  bones  became  soft  and  brittle.  A  similar  bone  disease 
has  been  described  by  .Schmidt. 

Luxations  and  Ankyloses. — Luxations  affect  females  four 
times  as  often  as  males,  ^  and  are  much  more  common  in  the 
lower  than  in  the  upper  extremities.  An  apparent  ankylosis  * 
after  birth  occasionally  appears  when,  in  breech  presentations, 
the  presenting  part  has  rem.ained  a  long  time  in  the  cavit)'  of  the 
pelvis.  The  lower  limbs  remain  in  the  position — of  fle.xion  of 
thighs  upon  abdomen  and  extension  of  legs  upon  the  thighs — 
that  they  occupied  in  utcro,  and  it  is  impossible  for  a  while  to 
restore  them  to  a  proper  position.^ 

Intestinal  Invagination. — Lauro  ^  has  described  a  double 
invagination  of  the  descending  colon  during  intra-uterine  life. 

Intra-uterine  Amputations. — The  complete  severance  of  a 
portion  of  a  limb  in  utcro  is  an  extremely  rare  occurrence.''  The 
explanation  of  the  amputation  is  most  frequenth-  the  presence 
of  constricting  amniotic  bands, — a  condition  more  fully  described 

'  "  Diseases  of  ihe  Fetus,"  Edinb.,  1895,  2  vols. 
'  "  Arcliiv  f.  Gyn.."  Bd.  xxx,  2,  p.  264,  1887. 

•  Tamicr  et  Budin,  /w.  cit. 

*  L/crour,  "  I'rcsfntntioii  du  Siige  dicomplitc  Mode  des  Fesses,"  Paris,  1882. 

'  The  rix.ilioi)  of  the  limbs  or  trunU  in  abnonnal  positions  by  muscular  contrac- 
tion may  occur  in  iiffm  <iuriii|;  prejjnaiicy,  as  in  the  interesting  case  of  "  contracture  " 
in  iilero  f Ribemoni -Dessaignc,  abstract  in  "  Nouv.  Archiv  d'flbstit.,"  Sept.,  1SS7). 
In  this  connection  ibe  student  should  consiill  also  the  p.aper  by  Matthews  Duncan  on 
"  Extensions  and  Rctrodexions  of  the  I'elus,  e.siwcially  of  the  Trunk,  during  Preg- 
nancy "  ("  Trans.  Ixindon  Olistet.  -Soc,"  xxvi,  1884,  p.  206) 

'  "  .\nnali  di  Ostet.  e  (iineco).,"  Luglio-.\gosto,  1887. 

'  For  an  extensive  bibliography  see  "  Tarnier  et  Budin." 
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under  the  Pathology  of  the  Amnion.  But  this  explanation  will 
not  suffice  for  all  cases ;  it  has  been  demonstrated  that  a  gan- 
grenous process  ^  at  a  certain  point  in  the  limb  may  determine 
an  amputation,  just  as  it  would  in  extra-uterine  life,  or  that  a 
peculiar  morbid  process  *  may  produce  a  constriction  from  the 
circular  contraction  of  connective  tissue  at  a  certain  point,  or, 
again,  that  an  amputation  *  may  follow  a  fracture.  The  ampu- 
tated part  may  float  loose  in  the  amniotic  liquid,  may  possibly  be 
absorbed  if  detached  early  in  embryonal  life,  or  may  be  attached 
to  the  sound  portion  of  the  limb  by  a  filament  more  or  less  bony. 
Petal  Traumatism. — The  position  of  the  fetus  in  utero 
secures  it  the  greatest  possible  immunity  from  external  vio- 
lence, but  it  may  experience  injuries  of  the  gravest  nature, 
either  in  connection  with  serious  injurj'  to  the  mother  or  occa- 
sionally with  very  slight  evidences  of  violence  to  the  maternal 
tissues.  Thus,  in  cases  of  gunshot,*  stab,^  or  other  perforating 
wounds  of  the  abdomen  in  pregnant  women,  the  fetus  has  like- 
wise been  severely  and  fatally  wounded.  Also,  in  the  perform- 
ance of  celiotomy,®  by  a  mistaken  diagnosis  the  trocar  that  was 
plunged  into  what  was  thought  to  be  an  ovarian  cyst  has  pene- 
trated the  fetus,  and  wounds  have  been  inflicted  by  both  sharp 
and  dull  instruments  ignorantly  used  to  bring  on  an  abortion  or 
in  the  hands  of  physicians  who  overlooked  the  condition  of 
pregnancy.  On  the  other  hand,  as  instances  of  fatal  injury  to 
the  fetus  without  apparent  injurj',  externally,  at  least,  to  the 
mother,  might  be  cited  the  cases  of  Mascka  '  and  Gurlt,"  in 
which  the  cranial  bones  of  the  fetus  were  fractured  by  the  mother 
falling  from  a  height,  or  the  case  described  by  G.  von  Hofl"- 
mann,®  of  a  woman  in  the  fifth  month  of  pregnancy  who  threw 
herself  out  of  a  fourth-story  window  and  was  killed  by  the  fall, 
although  she  exhibited  no  signs  of  external  injur}' ;  the  uterus 
was  uninjured,  and  the  fetus  externally  was  apparently  unharmed, 
but  on  opening  its  abdomen  the  liver  was  found  to  be  almost  dis- 
integrated.  The  case,  however,  reported  by  Dr.  Lumley,'  <*  shows 

'  Chaussier,  "  Procis  verbal  de  la  Distribution  des  Prixcs  it  la  Matemitfe,"  1822. 
'  Kristeller,  "  Monatschr.  f.  Geburtsh.,"  Bd.  xiv,  p.  817. 
»  Martin,  "  Gaz.  Hibdom.,"  1858,  p.  384. 

•  Hays,  "Ann.  de  Gyn.,"  1880,  xiii,  p.  153. 

»  Kennell,  "  Trans.  N.  V.  Path.  Soc.,"  iii,  249;   Tamier  et  Budin,  loc.  cil.,  p. 
345  ;  Guelliot,  "Gaz.  des  Hflp.,"  1886,  p.  405. 

•  Goodell,  "  I^essonsin  Gynecology,"  p.  352. 
1  "PragerVieiteIjahrschrift,"l857. 

•  "Monatsch.  f.  Geburtsh.,"  1857.  p.  343. 

»  "  Wien.  med.  Presse,"  xxvi,  1885,  Nos.  18,  20,  etc. 
"  "N.  Y.  Med.  Rec,"  1886,  p.  359. 
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more  clearly  how  slight  violence  to  the  mother  may  be  fata!  to 
the  fetus  :  A  pregnant  woman,  within  ten  days  of  term. 
attempting  to  enter  a  doorway,  slipped  and  struck  the  left  lower 
portion  of  her  abdomen  against  the  edge  of  the  door.  The 
movements  of  the  ciiild  thereupon  ceased,  and  eight  days  after- 
ward a  dead  fetus  was  born  with  a  fracture  of  the  left  frontal  and 
fjarictal  bones  of  the  skull.  One  of  my  patients  was  thrown 
from  a  carriage  two  months  before  her  deliver^-.  Her  infant, 
othcrwi.sc  healthy,  had  a  fractured  clavicle,  almost  entirely  healed, 
but  with  a  large  mass  of  callus  about  the  site  of  fracture. 

These  cases  of  fetal  injurs'  arc  not  only  interesting  from  their 
rarity,  but  they  are  also  important  from  a  medicolegal  point  of 
view.  Thus,  (iorhan'  records  the  death  of  a  fetus  from  violence 
done  the  mtjther  at  the  hands  of  another  woman  in  the  course  of 
a  brutal  quarrel  between  two  sisters-in-law,  during  which  the 
pregnant  woman,  being  at  the  time  in  the  sixth  month  of 
gestation,  was  thrown  to  the  ground  and  stamped  upon  by  her 
infuriated  relative.  Two  months  afterward  a  deai!  fetus  was 
born,  corresponding  in  development  to  the  sixth  month  of 
pregnancy,  and  exhibiting  a  transverse  fracture  of  both  parietal 
bones.  A  young  girl  illegitimately  pregnant,  under  my  charge  in 
the  Maternity  Ilo.spital.  ran  a  long  hat-pin  up  to  its  head  into  her 
abdomen  at  the  umbilicus.  She  transfi.\ed  lier  fetus,  which  was 
born  dead  a  few  days  later.  Slie  suffered  no  other  inconvenience 
than  a  slight  purulent  ilischarge  from  the  umbilicus.  It  might 
be  important  to  distingui.sh  injuries  ex[>erienced  during  labor,  as 
fractures  of  the  estremities  or  of  the  .■^pine,*  or  depressions  of 
the  skull,''  from  tlie  effccus  of  traitin;itisin  during  ])regiiancy. 

Conditions  of  the  Mother  Which  Injuriously  Affect  the 
Fetus. — The  Influence  of  Maternal  Fever  upon  the  Fetus. — -The 
well-known  experiments  of  Runge,*  published  in  1877,  were  for 
some  time  accepted  as  conclusive  proof  of  the  great  danger  to 
the  fetus  of  high  temperature  in  the  mother.  Pregnant  rabbits 
placed  in  a  hot  bo.x  until  their  bo'dy -temperature  had  risen  to 
105.8°  usually  died,  and  almost  invariably  the  fetuses  were  found 
dead  upon  opening  the  animal's  body  immediately  after  its  re- 
moval from  the  box.  Rutin  1883  Dolcris*  showed  that  if  the 
temperature  of  the  animals  wa.s  slowly  raised  to  105°  or  106°, 
and  not  within  an  hour,  as  in  Runge's  experiments,  they  seemed 
to  bear  it  without  much  inconvenience,  even  if  long  continued, 


'  J.  Taber  Johnson,  •'  Trans,  Am.  Gyn.  Soc.,"  vol.  iii,  p.  107. 

1  "  Wieii.  meii.  Pres.sc,"  xxvi,  p.  ;^70. 

^  There  iire,  liDwever,  two  recorded  cases  of  this  injur)-  occurring  from  traumatism 
during  pregn.-incy.  '  "Arctjiv  f.  (lyn.,"  Bd.  xii   p.  16;  Bd.  xiii,  p.  123. 

*  "  Comples  rend.  ht'M.  Seaiic<*s  de] a  S<x:i6t6de  Biologic.  '  Nos.  2S.  29.  I)iildri^' 
results  were  confirmed  by  ixperimeius  of  iJnr*  (•■.Arch,  de  Tocol.,"  1S84,  p.  I4I), 
and  by  Negri  (see  abstract  in  "  Nonv.  Arch.  d'Obsldt.  et  de  Gynic"). 
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and,  if  pregnant,  their  young  remained  perfectly  healthy.  These 
results  were  confirmed  by  Runge^  in  a  second  set  of  experiments, 
in  which  he  found,  however,  that  if  the  animal's  temperature  was 
raised,  even  very  gradually,  to  109.4°,  there  occurred  the  same 
symptoms — death  of  the  fetus  and  heat-stroke  of  the  mother — 
as  though  the  temperature  had  been  quickly  raised  to  106°. 
Preyer*  has  also  shown  that  the  fetus  is  capable  of  enduring  a 
much  higher  temperature  than  was  formerly  supposed,  for  in  one 
instance  he  actually  observed  a  fetal  temperature,  in  a  guinea-pig, 
of  111.2°,  taken  /';/  ano,  the  fetus  living  nine  minutes,  or  until 
the  cord  was  severed  and  it  was  removed  from  the  uterus.  In 
view,  therefore,  of  these  experiments,  it  seems  necessary  to  modify 
the  views  formerly  entertained,  that  the  existence  of  fever  in  the 
mother  must  of  itself  necessarily  threaten  the  life  of  the  fetus, 
unless,  indeed,  the  temperature  should  rise  suddenly,  as  in  the 
case  of  brain-tumor  described  by  Runge,  or  in  cases  of  recurrent 
fever  recorded  by  Kaminski,*  or  else  should  reach  an  extreme 
hdght,  as  it  might  in  insolation. 

As  to  the  treatment  of  fever  in  pregnant  women  with  a  view 
to  its  influence  on  the  fetus,  no  special  measures  are  required 
so  long  as  the  temperature  rises  gradually  and  remains  under 
105°.  but  above  this  point  the  danger  to  the  fetus  begins  (Kam- 
inski),  and  active  antipyretic  treatment  is  required.  Should  a 
pregnant  woman  die  with  a  temperature  as  high  as  109°,  the 
performance  of  postmortem  Cesarean  section  would  be  useless, 
for  the  fetus  would  inevitably  die  first,  having  no  means  of  getting 
rid  of  its  extra  heat  by  radiation.  The  operation  would  likewise 
be  futile  in  a  case  of  death  after  a  verj-  suiiden  rise  of  tempera- 
ture (Runge). 

The  Influence  of  Maternal  Emotions  upon  the  Fetus. — Maternal 
emotions  and  impressions  may  affect  the  embryo  or  fetus.  Many 
cases  of  mental  peculiarities  or  diseases,  or  of  physical  defects,  that 
have  been  attributed  to  a  strong  impression  upon  the  mother 
during  pregnancy,  are  no  doubt  to  be  explained  by  the  existence 
of  some  systemic  disease,  as  syphilis,  nephritis,  diabetes,  cancer, 
or  chronic  lead-poisoning  in  either  father  or  mother  ;  by  an  arrest 
of  development ;  by  mechanical  disturbance  of  the  ovum,  or,  in 
the  case  of  intra-uterine  amputations,  by  the  formation  of  amniotic 
bands  or  the  disposition  of  the  cord  ;  but  there  still  remain  well- 
authenticated  cases  of  congenital  defects  or  peculiarities,"'  which 
bear  too  startling  a  resemblance  to  the  cause  of  the  impression 

•  "  Archiv  f.  Gyn.,"  Bd.  xxv,  .S.  1. 

'  "  Physiolc^ie  des  Embryo,"  Leipzig,  1884. 
*"St.  Petersburg  med.  Zeitung,"  1868,  117. 

*  See  the  very  interesting  paper  by  Dr.  Fordyce  Baker  in  "  Gynecol.  Trans.," 
vol.  xi,  1886. 
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upon  the  mother  during  pregnancy  to  be  dismissed  as  mere  coin- 
cidences. One  of  my  patients,  less  than  six  weeks  pregnant, 
was,  on  one  occasion,  seized  by  the  ear  and  dr:igged  about  the 
room  by  tier  enraged  husband.  The  child  born  at  term  Iiad  a 
triangular  piece  lacking  from  the  lobe  of  the  corresponding  ear. 

A  strong  emotion  on  the  part  of  the  mother  may  be  imme- 
diately fatal  to  the  fetus,  as  apparently  happened  in  a  case 
reported  by  Hayes.'  Profound  impressions  upon  the  mother 
certainly  influence  the  psjchical  development  of  her  offspring. 
The  idiocy  of  Barnaby  Riidge  due  to  maternal  shock  and  fright  is 
a  fiction  fouiuled  upon  fact.  The  horror  of  King  James  at  the 
sieht  of  a  naked  sword  mav  well  have  had  its  origin  in  the  murder 
of  Rizzio  before  the  eyes  of  the  pregnant  Queen  Mary. 

There  is  no  question  that  certain  maternal  conditions  may  so 
modify  the  blood  in  its  capacity  of  a  bearer  of  oxygen  and 
nutriment  to  the  fetus  as  to  .seriously  interfere  with  the  latter's 
health,  if  not  to  destroy  its  existence.  Such  is  undoubtedly  the 
case  in  pneumonia  of  the  mother,  which  can  prevent  a  proper 
aeration  of  the  maternal,  and  consequently  of  the  fetal,  blood, 
and  may  so  bring  about  complete  asphy.xia  of  the  fetus,  or  may, 
perhaps,  result  in  inspirator)-  efforts  in  iiUro,  the  inspiration  of 
liquor  amnii.  and  a  subsequent  development  of  pneumonia  in  the 
fetus  itself^  Whatever  the  cause  of  death,  pneumonia  in  the 
mother  is  e.xceedingly  fatal  to  the  fetus. 

In  infectious  diseases  also  the  development  of  specific  micro- 
organisms in  the  maternal  blood  may  so  alter  its  normal  con- 
stitution as  to  render  it  unfit  for  the  respiratory  and  nutritive 
needs  of  the  fetus,  this  condition  of  the  blood,  constituting 
perhaps  the  chief  peril  for  the  fetus,  for  "  t!ie  fever  is  usually 
the  least  of  the  dangers  to  the  fetus  in  these  (infectious)  dis- 
ea.ses "  (Runge).  The  occurrence  of  e.xanthcmatous  and  of 
fiemorrhagic  endometritis  during  the  course  of  certain  infectious 
diseases  has  been  considered  under  the  head  of  Decidual  Endo- 
metritis. 

Icterus  Qravldarum  In  its  Influence  on  the  Fetus. — The  occur- 
rence of  this  comparatively  rare  disease  endangers  to  a  high 
degree  the  life  of  the  fetus,  either  by  bringing  on  an  abortion  or 
by  first  destroying  the  life  of  the  fetus  through  the  poi.sonous 
action  of  the  bile-salts,^  or,  perhaps,  by  the  induction  of  cholemic 
convulsions.*  Thus,  Spath*  describes  8  cases,  in  4  of  which 
the  fetus  was  born  dead ;  and  Frerichs^  mentions  3  cases, 
all  fatal   to  the  fetus.      Saint  VeF    has  described  an  epidemic 

'  "  Lancel,"  vol.  ii,  1874.  >  .See  Inspiration  Pneumonia. 

»  Valeiila,  "  ()esteiicichi>cKe  Jihrb.,"  xviii,  1869,  S.  163. 

♦.Stumpf,  '•.\rchiv  f.  (iyii.,"  Bd.  xxviii,  H.  3. 

'•' Wiener  nicd.  Wottien.s.,"   1854,  S.  757. 

•  "  Klin.  derLcberkimnkliciten,"  1858,  Bd.  i.       '  "Giu.des  Hdp,"  1862,  p.  538. 
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of  jaundice  on  the  island  of  Martinique,  during  which,  of  30 
pregnant  women  affected,  20  were  delivered  prematurely,  and 
of  these  20  children  19  were  either  still-bom  or  died  shortly 
after  birth.  Bardinet^_  has  also  recorded  the  birth  of  6  dead 
infants  out  of  13  pregnant  women  who  were  suffering  from 
jaundice  during  an  epidemic  of  the  disease  in  Limoges.  Fre- 
quently as  the  bile-salts  must  traverse  the  uteroplacental  septum 
and  enter  the  fetal  circulation,  as  evidenced  by  the  high  per- 
centage of  still-bom  children  in  women  affected  with  jaundice 
during  pregnancy,  the  coloring-matter  of  the  bile  seldom  stains 
the  fetal  tissues.  Lomer'^  collected  56  cases  in  which  naturally 
colored  children  were  born  of  jaundiced  mothers,  and  43  more 
in  which  the  color  of  the  child  was  not  mentioned,  so  that 
it  was  presumably  natural ;  and  to  these  might  be  added  another 
case  described  by  Parrish.  There  are  6  recorded  cases,  however, 
in  which  the  fetus  or  the  whole  ovum  was  undoubtedly  jaun- 
diced (Lomer). 

Eclampsia. — It  has  been  estimated  that  about  one-half  the 
children  are  still-born  after  the  eclampsia  of  pregnancy  or  labor. 
The  cause  of  the  fetal  death  is  not  altogether  clear,  for  it  might 
with  equal  plausibility  be  laid  to  the  presence  of  too  much  car- 
bonic-oxid  gas  in  the  maternal  blood,  to  the  stagnation  of  the 
blood-current  during  a  convulsion,  or  to  the  presence  of  excre- 
mentitious  matters  in  the  blood. 

The  Death  of  the  Mother. — The  effect  of  the  death  of  the 
mother  upon  the  fetus  is  ultimately  fatal,  but  as  to  the  length  of 
time  that  life  can  continue  in  the  fetus  after  it  is  extinct  in  the 
mother  there  is  considerable  difference  of  opinion.  Kergaredec's 
view  that  twenty-four  hours  might  elapse  between  the  death  of 
the  mother  and  the  fetus  is.  of  course,  preposterous.  There  is 
on  record,  however,  a  well-authenticated  ca.se  of  the  extraction 
of  a  living  child  from  the  womb  of  a  woman  who  had  been  dead 
two  hours.'  Tamier  *  also  performed  a  postmortem  Cesarean 
section  upon  a  woman  who  during  the  Commune  in  Paris  had 
been  killed  by  a  stray  bullet  in  the  wards  of  the  Matemite,  and 
extracted  a  living  child,  certainly  three-quarters  of  an  hour — 
perhaps  an  hour  and  a  quarter — after  the  death  of  the  mother. 
Numerous  other  instances  are  recorded  of  postmortem  Cesarean 
operations,  or  the  extraction  of  infants  per  vias  tiaturalcs,  at  inter- 
vals of  time  ranging  from  a  few  minutes  to  a  half  hour  after  the 
death  of  the  mother.    The  remarkable  sur\'ival  of  the  fetus  under 

'  "  Union  Midicalc,"  1863,  Nos.  133  et  134. 

"  "Ze\i.  f.  Geburtsh.,"  xiii,  p.  169,  1886. 

'  Hubert,  "Trail*  d'AccoucIiemcnts,"  vol.  ii,  p.  160. 

*  "  Tamier  et  Budin,"  ii,  p.  571. 
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impossible  is  explained, 


conditions  which  would  seem  to  makt 

perhaps,  by  the  cases  of  children  bom  aspiiyxiated,  wiiose  ncarts 
continue  to  beat,  although  they  do  not  breathe  for  a  long  time 
after  birth,  or  by  the  experiment  ]3erformed  by  Hallcr  '  of  forc- 
ing a  bitch  to  give  birth  to  lier  pups  under  water,  where  they 
crawled  about  and  lived  for  half  an  hour. 

The  Death  of  the  Fetus The  death  of  the  fetus  ///  titcro 

may  be  due  to  many  causes.  It  may  be  the  result  of  injuries, 
deformities,  or  diseases  in  the  fetus  itself  or  in  its  appendages, 
the  membranes,  and  the  placenta.  It  may  be  due  to  inherent 
weakness  in  either  the  ovule  or  the  spermatic  particle,  which 
does  not  prevent  conception,  but  which  renders  the  embryo 
incapable  of  development  beyond  a  certain  point ;  or  it  may  be 
the  consequence  of  a  misplaced  ovum,  as  in  tubal,  ovarian,  and 
abdominal  pregnancies.      The   condition  of  the   maternal   blood, 

the  existence  of  a  \ery  high 
temjierature  in  the  mother, 
and  perhaps  strong  emo- 
tions, must  also  occasion- 
ally be  held  responsible  for 
the  destruction  of  fetal  life. 
All  these  conditions,  how- 
ever, have  been  or  will  be 
considered  in  their  appro- 
priate places  ;  but  it  remains 
to  notice  the  effect  that  tlie 
deatli  of  the  fetus  produces 
upon  the  mother,  the  signs 
by  which  it  may  be  possible 
to  determine  whether  the 
fetus  ///  Hiiro  be  alive  or 
dead,  the  habitual  death  of  the  fetus  in  utero,  and  the  changes 
that  ensue  after  death  in  the  fetus  itself 

The  effect  of  the  death  of  a  fetus  upon  its  mother  is  often 
////.  There  may,  however,  be  depression,  loss  of  appetite,  and 
chilly  sensations.  When  the  dead  body  undergoes  putrefactive 
changes,  or  when,  the  soft  parts  being  absorbed,  there  is  an 
attempt  to  get  rid  of  the  fetai  bones  by  ulcerative  processes  into 
the  bladder,  vagina,  or  rectum,  or  externally  through  the  abdom- 
inal walls,  ihe  motlier's  health  and  safety  arc  seriously  endangered. 
Thus,  after  ectopic  gestation  the  dead  fetus  may  remain  for  an 
indefinite  period  within  the  mother's  abdomen,  without  giving 
rise  to   greater  inconvenience   than    would    be   caused   by  the 

'  "  Elim.  Physiol.,"  vol.  iij,  p.  314,  quoted  in  "  Tamier  et  Hudin,"  cf.  (it., 
p.  570 


Fig.  120. — T»  I)  years  in  Uie  abdouien  ( Uaer J . 
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enlargement  of  the  abdomen  ;  but  should  the  germs  of  putrefac- 
tion gain  access  to  the  dead  body,  as  they  ma>"  by  reason  of 
the  contiguity  of  the  intestines  (I.itzmann),  then  a  f;cncral  sup- 
purative peritonitis  may  be  developed  and  rapidly  prove  fatal. 
So,  too,  in  the  retention  of  blighted  ova'  or  in  cases  of  missed 
labor'  there  is  usually  no  evidence  of  serious  harm  to  the  mother 
until  the  putrefaction  of  the  dead  body  begins,  when  there  may 
be  shortly  manifested  all  the  symptoms  of  septicemia,  unless 
the  uterine  cavity  be  speedily  cleared  of  its  contents  and  well 
disinfected. 

It  is  by  no  means  an  easy  matter  to  determine  whether  or 
not  the  fetus  has  ceased  to  live.  If  its  death  should  have 
occurred  during  the  early  part  of  pregnancy,  the  uterus  usu- 
ally  ceases    to    grow    and    the    circumference  of   the    abdomen 


fer^.-J 


Fig.  121. — Calcification  of  cap- 
sule u<i  abdomen  unknown  length  of 
time). 


Fig.    122. — Lithopedlon.     Two   years 
in  atxloiiieii  ^Kacr). 


no  longer  increases  steadily  from  week  tu  week  ;  the  breasts 
soon  become  flabby,  altiiough  it  is  not  rare  fur  milk  to  appear 
for  a  time  after  the  death  of  the  fetus  ;  the  woman  may 
complain  of  subjective  symptimis,  as  a  feeling  of  weight  and 
discomfort  in  the  hypogastric  region  (Lusk);  but  doubt  is 
usually  soon  solved  by  the  expulsion  of  the  ovum.  "  !t  is 
not  rare  for  the  lacteal  secretion  to  be  established  three  or  four 
days  after  the  death  of  the  fetus,  with  all  the  phenomena  char- 
acteristic of  that  function  after  delivery  "  (Tamier).     Should  the 

•  See  Gehrung,  "Weekly  Med.  Review,"  Chicago,  1885,  p.  131 ;  "Westmins- 
ter Hospital  Reports,"  1885,1,  119;  "TokloMed.  Journ.,"  1886,  No.  439.  Graefe, 
in  Ruge'i  "  Fesl.'ichrift " ;  .StSger,  Innug-Dlss.,  Beni,  1895. 

•  Lusk,  ••  Science  ancl  Art  of  Miiiwifer)',"    1886,  p.  304. 
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fftu.s  (.lie  in  tlic  later  months  of  pregnancy,  the  mnvements, 
theretofore  perhaps  active,  are  no  longer  felt  by  the  mother,  and 
the  fetal  heart-sounds  are  no  longer  heard.  Neitlier  of  these 
signs,  however,  is  entirely  reliable,  for  the  woman's  statement 
is  not  always  perfectly  credible,  and  it  is  impossible  occasion- 
ally to  hear  the  fetal  heart-sounds,  although  the  child  is  alive 
and  well.  The  urine  of  the  mother  commonly  undergoes  a 
change  after  fetal  death.  Albuminuria  sometimes  disappears 
when  the  fetus  dies.  On  the  coutnir)',  I  have  seen  albuminuria 
appear  in  consequence  of  fetal  death.  Peptonuria  may  be  looked 
for  if  there  is  decomposition  of  the  fetal  body,  and  acetonuria.  it 
is  claimed,  is  an  invariable  consequence  of  a  dead  fetus  in 
utcro.^  Negri ^  on  one  occasion  was  able  to  make  the  diag- 
nosis of  fetal  death  during  pregnancy  by  abdominal  palpation, 
the  fetus  presenting  a  rather  confused  outline  and  giving  rise, 
upon  pressure  of  the  mother's  abdomen  over  the  region  of  the 
fetal  head,  to  an  indi.stinct  crepitus.  During  labor  a  doubt  often 
arises  as  to  wliethcr  the  fetus  is  dead  m  alive,  and  upon  the 
decision  arrived  at  will  often  de[>end  the  ])erfnnuance  of  em- 
bryotomy or  of  a  more  conservative  operation.  Under  these 
circumstances  it  has  been  suggested  by  Cohn.stein  ^  and  Feh- 
ling  *  tiiat  if  the  temjierature  of  the  uterus  be  found  no  higher 
than  that  of  the  \agina,  the  child  may  safely  be  (ironounced 
dead  ;  for  the  living  fetus,  having  a  higher  temperature  than  its 
mother,  imparts  some  additional  heat  to  the  maternal  structures 
about  it.  Priestley  ^  more  practically  suggests  that  the  hand  be 
introduced  into  the  uterus  in  order  to  feel  in  the  precordial 
region  for  the  impulses  of  the  fetal  heart,  or  to  feel  the  jjuLsa- 
tions  in  the  cord. 

.After  death  the  fetal  tissues  in  time  saponify  (atlipocere), 
partially  calcify,  mummify,  or  else  are  toljdlj'  or  partially  ab- 
sorbed. Shortly  after  death  there  may  be  maceration  and 
])utrefaction.  Before  the  second  month  the  product  of  con- 
ception may  be  entirely  ab.sorbcd.  After  that  time  the 
changes  that  take  place  depend  to  some  extent  upon  the  posi- 
tion of  the  fetus.  Within  the  uterus  the  dead  fetus  is  first 
macerated,  becoming  bloated  in  appearance,  with  a  graj'ish- 
colored    skin    deprived    of   its    epidermis    in    spots    of  varying 

'  Acetonuria  was  founH  9  times  in  139  pregnant  women.  »n<t  in  each  of  the  9 
caan  it  was  demonstrated  that  the  woman  was  carrying  a  dead  fetus.  Vicasella, 
"Wien.  med,  I'resse,"  1S94,  p.  205. 

'  "Annali  di  Ostelricia,"  May,  June,  1885,  p.  22J. 

•  "Archiv  f.  dyn.,"  Bd.  iv.  H.  3. 

«  IbiJ.,  Bd.  vii.  S.  143. 

'  "  Lancet,"  Jan.  23,  1887. 
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extent ;  the  head  is  enlarged,  the  cranial  bones  are  loose 
under  the  scalp,  and  the  tissues  become  so  soft  and  friable  that 
very  slight  force  is  sufficient  to  detach  the  limbs  from  the  body. 
Should  air  be  admitted  to  the  fetus  in  this  condition  by  rup- 
ture of  the  membranes,  decomposition  rapidly  ensues.  The 
other  changes  that  affect  the  tissues  after  death  in  utero  are  a 
kind  of  saponification,  and  possibly  mummification,  in  which 
latter  state  they  will  remain  for  an  indefinite  period  without 
change.  It  is  in  abdominal  pregnancies  that  the  dead  fetus  be- 
comes converted  into  a  so-called  lithopedion,  which  consists  not 
of  a  calcification  of  the  whole  mass,  but  (i)  of  a  calcification  of 
the  membranes  after  absorption  of  the  liquor  amnii ;  (2)  of  a  cal- 
cification of  the  membranes  and  those  points  on  the  fetus  where 
the  membranes  adhere  to  the  fetal  surface  ;  or  (3)  of  a  deposition 
of  lime  in  the  vernix  caseosa  after  the  membranes  have  been 
ruptured  and  the  fetus  has  escaped  into  the  abdominal  cavity.* 
The  fetus  in  the  abdominal  cavity  may  undergo  all  the  other 
changes  that  have  been  described,  including  putrefaction,  and, 
in  addition,  the  soft  parts  may  be  absorbed,  the  bony  skeleton 
remaining  as  a  foreign  body  in  the  abdomen  until  it  is  discharged 
piecemeal,  perhaps  through  openings  into  the  bladder,  intestines, 
rectum,  uterus,  and  vagina,  or  externally  through  the  abdominal 
walls. 

The  Habitual  Death  of  the  Fetus — There  are  women  who 
conceive,  perhaps  frequently,  but  who  in  two  or  more  successive 
pregnancies,  usually  at  the  same  period  in  each,  give  birth  to 
dead  children.  It  is  important  in  those  cases  to  learn,  if  pos- 
sible, the  cause  of  the  repeated  fetal  death,  for  upon  it  depends 
the  treatment  adopted  to  secure  the  birth  of  a  living  child. 

Although  by  no  means  the  only  cau.se  of  the  habitual  death 
of  the  fetus  in  utero,  syphilis  is  by  far  the  most  frequent. 
According  to  Ruge's'*  estimate,  eighty -three  per  cent,  of  repeated 
premature  and  still-births  are  to  be  explained  by  the  existence  of 
syphilis  in  one  or  both  of  the  parents.  But  there  are  many  cases 
in  which  syphilis  can  with  certainty  be  excluded,  and  in  which 
the  death  must  be  ascribed  to  one  of  the  other  conditions  that 
modern  investigation  has  shown  to  be  occasionally  responsible 
for  a  repeated  interruption  of  pregnancy. 

Certain  Conditions  of  the  Uterus  which  Interfere  with  the 
Development  of  the  Fetus. — There  are  no  reliable  statistics  in 
regard  to  the  relative  frequency  of  the  cau.ses,  other  than  .syphilis, 

•  KQchenmeisler,  "  Archiv  f.  Gyn.,"  Bd.  xvii,  p.  153. 
»"Zeit.  f.  Geburlsh.,"  Kd.  i. 
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of  habitual  death  of  the  fetus,  but  I  should  be  inclined  to  place 
first  chronic  endometritis  and  chronic  metritis.  Schroeder,^ 
am.ong  others,  speaks  of  the  frequency  with  which  a  chronic 
endometritis  can  bring  about  an  interruption  of  pregnancy,  either 
by  effusions  of  blood  into  the  hyperemic  mucous  membrane,  and 
the  consequent  excitation  of  muscular  action  in  the  uterus,  or 
by  an  active  growth  of  the  decidua  and  the  diversion  of  the  nu- 
tritive blood-supply  from  the  fetus  to  the  uterine  mucous  mem- 
brane. 

Abarbanell  "^  first  called  attention  to  chronic  metritis  as  a 
cause  of  habitual  abortion,  from  the  excessive  development  of 
fibrous  tissue  in  the  body  of  the  uterus,  which  by  loss  of  elas- 
ticity would  interfere  with  a  sufficient  dilatation  of  the  uterine 
cavity.  Such,  perhaps,  is  the  explanation  of  Baudelocque's 
case,^  in  which,  after  a  Cesarean  section,  a  woman  successively 
gave  birth  to  four  children  at  the  seventh  month  of  pregnancy. 
In  two  cases  under  my  observation  an  ill-developed  uterus  was 
the  cause  of  repeated  premature  births.  In  one  the  woman  gave 
birth  to  thirteen  children  at  the  sixth  month,  none  of  which  sur- 
vived. In  the  other  there  were  three  premature  births  before  the 
children  were  viable.  In  this  woman  menstruation  began  in  the 
eighteenth  year ;  there  were  long  periods  of  amenorrhea,  and  a 
vaginal  examination  before  marriage  revealed  an  infantile  uterus. 

Alterations  in  tlie  Maternal  Blood  that  are  Fatal  to  the 
Fetus. — Scanzoni  *  pointed  out  that  a  high  grade  of  anemia  in 
a  pregnant  woman  might  be  fatal  to  the  fetus.  The  anemia  may 
be  due  to  an  e,\aggcration  of  the  hydremia  which  is  character- 
istic of  pregnancy,  or  to  the  development  of  pernicious  anemia  ;  * 
to  sudden  loss  of  blood,  or  to  lack  of  proper  or  sufficient  food. 
To  this  last  cause  may  be  attributed  the  large  number  of  abor- 
tions and  still-births  that  occurred  during  the  siege  of  Leyden 
(Hoffinann),  or  in  Germany  during  the  year  1826,  when  the 
crops  failed  (Nagele),  and  during  the  siege  of  Paris  (Priestley). 

Plethora  in  the  mother,  on  the  other  hand,  has  not  such  an 
unfavorable  influence  upon  the  fetus,  for  the  very  existence  of 
pregnancy  usually  corrects  the  evil.  It  is  possible,  however,  that 
this  condition  might  prove  a  predisposing  cause  to  effiisions  of 
blood  into  the  membranes  or  placenta,  especially  at  a  time  corres- 
ponding to  a  menstrual  period. 


>  "  Geburtshalfe,"  8th  ed.,  Bonn,  1884,  p.  405. 

»  "  Monatscbr.  f.  Geburtsh.,"  xix,  S.  106. 

'  I.eopold,  "  Archiv  f.  Gyn.,"  Bd.  viii,  p.  253. 

*  "Geburtshalfe."  Bd.  ii,  .S.  3  u.  70. 

'  Gusserow,  "Archiv  f.  Gyn.,"  Bd.  ii,  S.  218. 
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The  Effect  of  Chronic  Diseases  of  the  Mother  upon  the 
Fetus. — Women  affected  with  tuberculosis,'  cancer,  or  chronic 
malarial  poisoning  *  may  give  birth  to  a  succession  of  dead  chil- 
dren. Icterus  gravidarum  also,  whether  simple,  epidemic,  or 
pernicious,  might  be  a  cause  of  repeated  fetal  death,  although  the 
course  of  the  last  two  is  usually  too  rapid  to  allow  of  repeated 
impregnation. 

Nephritis. — Fehling*  has  called  attention  to  the  influence  of 
maternal  nephritis  as  a  cause  of  repeated  still-births.  The  death 
of  the  fetus  is  often  the  result  of  the  morbid  condition  of  the 
blood-vessels  in  the  maternal  portion  of  the  placenta,  corre- 
sponding to  the  condition  found  in  the  lungs,  brain,  and  other 
oi^ns  in  chronic  nephritis.  The  brittleness  of  the  capillary 
walls  leads  to  apoplexies  and  to  the  formation  of  large  infarcts 
in  the  intercotyledonic  spaces,  which  so  compress  the  neighbor- 
ing placental  villi  that  they  can  not  perform  their  physiological 
functions.  The  effusion  of  blood  may  also  cause  a  premature 
detachment  of  the  placenta.* 

Charpentier  and  Butte'  have  shown  that  an  excess  of  urea  in 
the  maternal  blood  may  prove  fatal  to  the  fetus  by  the  direct 
poisonous  influence  of  this  substance.  Disturbances  in  the 
maternal  blood-pressure  (Runge)  and  insufficient  oxygenation 
of  the  maternal  blood  may  also  occasionally  be  responsible  for 
the  fetal  death. 

Diabetes. — This  disease  seems  to  have  a  most  disastrous  in- 
fluence upon  the  fetus.  Matthews  Duncan*  collected  the  record 
of  19  pregnancies  occurring  in  17  women,  in  7  of  which  the 
fetus  died  in  the  latter  part  of  pregnancy.  In  2  cases  the  children 
were  feeble  at  birth,  and  I  child  was  diabetic. 

Chronic  Poisoning. — Con.stantin  Paul'  was  the  first  to  point 
out  the  evil  influence  of  .saturnism  upon  pregnancy.  Of  123 
conceptions  obser\'ed  by  him  in  women  the  subject  of  chronic 
lead-poisoning,  64  ended  in  abortion,  4  in  premature  labor,  and 
there  were  5  still-births  ;  only  10  children  pa.ssed  the  age  of 
three  years.  These  observations  have  since  been  confirmed  by 
Roque*  and  Rennert' 

'  Tamier  et  liudin,  of>.  cil.,  p.  89. 

'  Itompiani,  "  .Vnnal.  di  Ostet.,"  vii,  42,  46;  discussion  of  Dr.  .Schrady's  paper, 
"  Med.  News,"  1885,  i,  358;   Negri,  "  Annal.  di  Ostet.,"  viii,  p.  277. 
'  ".Vrchiv  f.  Gyn.,"  Bd.  xxvii,  p.  300. 

•  Winter,  "  Zcit.  f.  Geburtsh.,"  Bd.xi,  S.  398. 

'  "Trans.  Ninth  International  Medical  Congress." 

•  "  f)l>stet.  Trans.,"  Ix>ndon,  vol.  xxiv,  p.  256. 
'  Tamier  el  Budin,  of.  cil.,  p.  3I. 

•  "  Thise  de  Paris,"  1873.  »  "  Archiv  f.  Gyn.,"  Bd.  xviii,  p.  109. 
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It  has  also  been  asserted  that  female  workers  in  tobacco  are 
peculiarly  liable  to  abortion  or  to  still-births  (Jacquemart,  Kos- 
tial),  but  there  is  difference  of  opinion  on  the  subject.  Professor 
Hunter  Maguire,  of  Richmond.  Virginia,  kindly  inquired  for 
nie  of  some  of  the  larj^'cst  tobacco-manufacturers  in  that  city 
as  to  the  effect  of  tobacco  on  the  pregnant  women  in  their  employ. 
There  was  no  evidence  of  a  deleterious  influence  upon  pregnant 
women  or  their  offspring. 

Causes  of  Death  Residing  in  ttie  Fetus  Itself. — It  has  been 
already  stated  that  syphilitic  di.sca.se  of  the  fetus  or  ovum  is  by 
far  the  most  frequent  cause  of  habitual  death  ;  but  there  may 
be  other  causes  residing  in  the  fetus  itself  which  remain  after  tlie 
rigid  exclusion  of  .syphilis.  It  is  well  known  that  deformities 
may  be  hereditary  in  certain  families,  carried  through  every 
member  of  several  generations.'  A  woman  might,  therefore, 
give  birth  to  a  number  of  children,  each  presenting  the  same 
deformity,  grave  enough  perhaps  to  de.stroy  life.'  Leopold* 
discovered  a  curious  affection  to  be  the  cau.se  of  death  in  several 
dead  fetuses  born  successively  of  one  woman.  This  consisted  of  a 
thickening  of  the  fibrou.s  and  mu.scular  coat  of  the  umbilical  vein  so 
that  its  caliber  was  .seriously  diminished.    Syphilis  was  excluded. 

The  Causes  of  Fetal  Death  Referable  to  the  Father. — In 
case  it  is  impo.s.sible  to  attribute  the  habitual  death  of  the  fetus 
to  inherent  detects  or  to  ill-health  of  the  inolher,  the  explanation 
may  be  sought  in  the  condition  of  the  father.  He  may  be  too 
old  or  too  young  to  furnish  a  fecundating  germ  of  sufficient 
vigor  to  enable  the  fetus  to  reach  maturity  ;  or  he  may  be  tlie 
subject  of  some  chronic  debilitating  disease,  as  nephritis,  dia- 
betes,* phthisis,'  cancer,"  or  chronic  lead-poisoning,'  which 
may  not  affect  the  fecundating  power  of  the  spermatic  particle, 
but  renders  it  incapable  of  performing  its  part  in  building  up 
a  healthy  cmbrj'o.  Thus,  Priestley  tells  of  a  healthy  young 
woman,  whose  husband  had  albuminuria,  giving  birth  first  to  a 
sickly  infant   and   afterward  aborting  in  three   successive  preg- 

'  "British  Med.  Jour.."  Jan.  22,  29,  1SS7  ;  "  Am.  Jour,  nhstel.,"  1886,  p. 
1 108. 

'  A  lioness  in  the  Philadelphia  /^oolo^cal  Garden  has  pven  birtli,  on  three  sep- 
arate occasions,  to  cubs  that  were  deformed  about  the  jaws  and  palate,  and  lived  only 
a  few  moments  after  birth.     Thia  is  said  to  be  the  rule  with  lionesses  in  captivity. 

'  "  .'\rchiv  f.  (lynlk.,*'  Bd.  x,  p.  I91. 

♦  Priestley,  "  I.umleian  Lectures  on  the  Patholog)'  of  Intra-ulcrine  Death,"  rep. 
from  "  Hritish  Med.  Jour.,"  1887,  p.  8. 

»  D'Oulreponi,  "  Neue  Zeil.  f.  Geburtsh.."  1838,  Bd.  vi,  p.  34. 

•  Jacquemier,  "Diet.  Encyc.  des  So.  mid.,"  art.  "  Avortement,"  vol.  vii, 
P-  537- 

"  Constanlin  Paul,  ioc.  cil. 
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nancies,  or  until  her  husband  succumbed  to  uremia.  D'Outre- 
pont  also  has  related  the  following  case  :  A  woman  married  to 
a  phthisical  man  became  pregnant  five  times,  in  each  instance 
giving  birth  to  a  dead  child  at  the  eighth  month.  Remarried  to 
a  healthy  husband,  she  gave  birth  to  four  healthy  infants  in 
succession.  Paul,  in  39  pregnancies  in  7  women  whose 
husbands  were  afflicted  with  saturnism,  observed  1 1  abortions 
and  I  still-bom  child,  while  of  the  27  children  bom  alive  only 
9  survived  early  infancy. 

The  Habit  of  Qivins  Birth  to  Still-iwrn  Children. — If  one 
can  exclude  all  the  causes  in  the  mother  that  have  been  enumer- 
ated as  responsible  for  the  death  of  the  fetus,  if  there  is  no  sign 
of  abnormality  or  disease  in  the  fetus  or  ovum,  or  if  there  is 
nothing  in  the  condition  of  the  father  that  might  account  for  the 
repeated  still-births,  then  their  occurrence  may  be  attributed  to 
a  habit  of  the  mother  of  giving  birth  to  dead  children.  Such 
cases  are  extremely  rare,  as  may  be  imagined,  but  are  by  no 
means  unknown.  Two  examples  may  be  cited :  A  woman  * 
subjected  to  a  severe  fright  in  the  last  month  of  pregnancy  after- 
ward gave  birth  to  a  dead  child.  In  twelve  successive  preg- 
nancies she  gave  birth  to  dead  children  at  the  seventh  month. 
The  mother  of  Hohl  ^  gave  birth  alternately  to  living  and  dead 
children.  The  first  child  was  living  and  healthy,  the  second 
dead,  and  so  on  until  the  tenth  pregnancy,  when  so  certain  was 
the  lady  that  her  child  would  be  born  dead  that  she  provided 
nothing  for  it.  It  was  bom  alive,  however,  and  was  no  other 
than  Hohl  himself. 

The  Diagnosis  of  tiie  Cause  of  Repeated  Still-birtlis. — The  suspi- 
cion of  syphilis  in  the  parents  usually  first  enters  the  mind 
of  a  practitioner  who  meets  with  cases  of  liabitual  death  of  the 
fetus ;  but,  aside  from  the  possible  injustice  of  such  a  suspicion, 
it  may  suggest  inappropriate  treatment.  It  is,  therefore,  im- 
portant to  discover  the  true  cause  of  the  inability  of  the  woman 
to  bear  a  living  child,  for  the  treatment  that  may  be  adopted  to 
prevent  a  repetition  of  the  still-births  must  differ  radically  with 
each  of  the  many  causes  that  have  been  enumerated  above. 
Syphilis,  as  by  far  the  most  frequent  cause  of  habitual  death  of 
the  fetus,  must  be  first  excluded  before  another  cause  is  sought. 
But  this  is  by  no  means  always  an  easy  matter.  It  frequently 
happens  that  the  history  of  the  parents  is  obscure,  and  that  the 
fetus  is  expelled  already  macerated  or  with  no  distinctive  marks 
of  disease  upon  its  body.  In  such  a  case  a  careful  examination 
of  the  fetal  body  usually  reveals  unmistakable  evidence  of  the 
existence  of  .syphilis. 

'  Hayes,  Ix>ndon  "  I.ancet,"  1874,  vol.  ii.  »  Tarnier  et  Budin,  o/.  dl.,  p.  365. 
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To  dctcmiinc-  the  other  causes  of  repeated  fetal  death,  endo- 
metritis and  metritis  sliould  be  looked  for.  An  anomalous 
condition  of  tiie  uterus  may  be  discovered.  The  blood  of  the 
mother  should  be  examined  for  plethora  or  anemia.  The  lungs 
should  be  examined  for  phthisis,  and  the  urine  for  su^jar  or  for 
albumin  and  cast.s.  The  history  of  the  patient  may  point  to  the 
existence  of  mala"ia  or  of  chronic  lead-  or  tobacco-poisoning. 
1'hy.sical  signs  n>ay  lienote  a  cancer,  or  there  may  he  unmistak- 
able jaundice.  The  fetus  itself  must  be  examined  for  some 
hereditary  defect,  and  the  cord  for  stenosis  of  the  umbilical  vein. 
Finally,  the  condition  of  tlie  father  must  be  inquired  into.  If 
all  other  signs  fail,  the  tliagnosis  must  rest  upon  a  habit  or  upon 
a  hereditary  predisposition  of  tlie  mother. 

The  Preventive  Treatment  of  Habitual  Death  of  the  Fetus. — 
In  the  case  of  .syphilis  of  the  parents  an  appropriate  anti.sjqjhilitic 
treatment  should  be  administered.  .So  frequently  is  an  anti.syphi- 
litic  treatment  successful  in  these  ca.ses  that  certain  writers  have 
recommended  the  administration  of  potassium  iodid  or  mercury 
to  every  woman  who  was  in  the  habit  of  giving  birth  to  dead 
children.  If  a  woman  first  comes  under  observation  after  im- 
pregnation lias  occurred,  mercury  and  iodid  of  potassium  should 
be  administered  throughiait  the  whole  of  pregnancy  if  there  is 
reason  to  su.spect  that  the  fetus  may  be  syphilitic. 

If  there  should  be  a  chronic  endometritis,  a  curctment  may 
be  followed  by  conception  and  a  normal  pregnancy. ^  A  cor- 
rection of  a  displacement  of  the  uterus  or  a  repair  of  a  lacerated 
cervi.x  may  be  followed  by  the  same  result.  In  anemic  women 
a  tonic  treatment  is  often  followed  by  the  birth  of  a  vigorous 
infant.  Plethoric  patients,  on  the  other  hand,  would  be  bene- 
fited by  increased  exerci.se,  by  frequent  depletion,  and  by  a 
restricted  diet.  Phthisis,  cancer,  diabetes,  or  nepliritis  in  the 
mother  renders  the  prognosis  for  the  fetus  grave.  In  chronic 
malarial,  lead-,  or  tobacco-poisoning  the  elimination  of  the  poison 
should  enable  the  woman  to  bear  a  living,  healthy  child. 

A  chronic,  incurable  ilisease  in  the  father  may  so  deteriorate 
tlie  quality  of  the  spermatic  particles  that,  while  conception  may 
occur,  the  development  of  the  embrj'o  is  impossible.  Should 
his  condition,  however,  admit  of  improvement,  the  male  fertil- 
izing clement  may  gain  sufficiently  in  vigor  to  perform  its  part 
in  the  growth  of  the  fetus. 

There  are  women  who  carr)'  a  living  chiltl  u])  to  a  certjiin 
period  of  pregnancy,  but  if  allowed  to  go  to  term  give  birth 
re[)eatedly  to  dead  infants.     Thus,  Tarnier^  tells  of  a  woman, 

'  Schroeder,  "  Ueburtsli. ,"  8th  ed.,  p.  405.  •  Lot.  cit.,  p.  365. 
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apparently  in  good  health,  who  gave  birth  to  thirteen  dead 
children  successively,  although  it  was  demonstrated  that  the 
fetus  was  in  each  instance  alive  until  the  last  month  of  pregnancy. 
The  same  authority  cites  another  instance  of  a  woman  who  in 
seven  successive  pregnancies  experienced  the  active  movements 
of  her  child  until  within  fifteen  days  of  the  normal  time  of 
delivery,  and  yet  always  gave  birth  to  a  dead  infant.  In  such 
cases  as  these  it  is  evident  that  the  birth  of  a  living  child  could 
be  secured  by  inducing  labor  at  a  time  before  the  period  of 
pregnancy  at  which  the  accustomed  death  of  the  fetus  occurred. 


CHAPTER  VI. 

The  Physiology  of  Pregnancy. 

The  whole  organism  shows  alterations  in  sympathy  with  the 
development  of  the  pregnant  uterus  ;  but,  as  might  be  expected, 
these  alterations  are  most  striking  in  the  genital  region. 

The  uterus  shows  an  extraordinary  developmental  change 
in  all  its  constituent  parts.  Tlic  viusclc-fibcrs  hypertrophy  until 
they  are  eleven  times  as  long  and  five  times  as  broad  as  those  of 
the  non-pregnant  uterus.  A  multiplication  of  the  fibers,  a  true 
hyperplasia,  has  not  been  demonstrated.  The  connective  tissue 
increases  markedly,  sending  in  newly  developed  fibers  between 
the  muscle-bundles  and  increasing  in  bulk  by  a  serous  infiltra- 
tion. The  peritoneal  covering  of  the  womb  shows  a  true  hyper- 
plasia to  enable  it  to  keep  pace  with  the  growth  of  the  uterus. 
The  development  of  new  cells  is  not  entirely  uniform,  so  that 
the  peritoneum  covering  the  womb  varies  in  thickness.  The 
membrane  is  quite  firmly  adherent  to  the  uterus  except  over  the 
lower  uterine  segment,  where  it  is  readily  stripped  off".  The 
blood-vessels  develop  rapidly.  The  arteries  are  vastly  increased 
in  caliber  and  length  and  become  extremely  tortuous.  The 
uterine  artery  sends  a  large  branch  to  the  upper  margin  of  the 
lower  uterine  segment,  and  numerous  smaller  branches  penetrate 
the  uterine  wall,  where  in  some  situations  they  communicate 
directly  with  the  veins.  At  the  placental  site  the  arteries  termi- 
nate in  the  curling  arteries  of  the  uterine  decidua,  emptying 
directly  into  the  placental  lacunae,  where  the  blood  bathes  the 
placental  villi  projecting  into  them.  The  uterine  body  may  be 
regarded  from  one  point  of  view  as  a  huge  venous  plexus.  The 
walls  of  the  veins  are  reduced  to  the  intima,  and  running  between 
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muscle-bundles,  tlie  contraction  of  the  uterine  muscle  after  labor 
obliterates  them. 

The  ncn>es  are  increased  more  b)'  a  development  of  the  con- 
nective tissue  about  them  (neurilemma)  than  by  an  increase  of 
the  nerve-elements  ;  but  there  is  some  new  development  of  nerve- 
tissue,  the  filaments  extending  toward  the  uterine  cavity.  The 
main  supply  of  the  womb  is  from  the  sympathetic  system.  The 
ganglia  in  the  genital  region  show  hypertrophy,  especially  the 
cervical. 

The  lymphatics  are  increased  by  hypertrophy  and  by  hyper- 
plasia.    The  lymph -spaces  below  the  uterine  mucous  membrane 


Fig.  123. — A,  Isolated  muscle-elemcnU  of  ihe  non-pregnanl  uterus ;  B,  cells  from 
tlie  organ  shortly  after  delivery  (Sappey). 

are  enormou.sly  enlarged,  and  the  Ij'mph-tubes  leading  from  them 
through  the  uterine  muscles  reach  the  size  of  a  goose-quill. 
These  lymph-tubes  or  vessels  are  collected  in  a  plexus  beneath 
the  peritoneum. 

This  arrangement  and  development  of  the  lymphatics  explain 
in  part  the  remarkably  rapid  absorption  of  a  great  portion  of  the 
uterus  after  labor,  and  accuunt  for  the  ready  absorption  of  in- 
fectious material  ;  with  peritonitis  oftentimes  as  an  early  sj'mp- 
tora.  from  the  easy  communication  between  the  submucous  and 
the  subperitoneal  lymph -spaces. 

Anatomy  of  the  Uterus  at  Full  Term Tlie  nuiscle-fibers  of 

the  non-pregnant  uterus  have  a  very  irregular  arrangement.      In 
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the  pregnant  womb  late  in  gestation  three  layers  may  be  distin- 
guished :  An  outer,  a  middle,  and  an  internal  layer.  The  outer  is" 
continuous  with  the  muscular  fibers  in  the  round  ligaments  and 
tubes,  and  is  mainly  longitudinal  in  arrangement.  The  middle 
layer  is  composed  of  bundles  which  pass  from  their  peritoneal 
attachment  obliquely  downward 
and  inward  to  be  attached  to  the 
submucous  tissue.  Above  the 
"contraction  ring,"  or  "ring  of 
Bandl," — the  upper  boundary  of 
the  lower  uterine  segment, — the 
oblique  arrangement  is  less 
marked,  while  below  it  is  more 
pronounced.  The  internal  layer 
is  thin  and  poorly  developed,  ex- 
cept around  the  orifices  of  the 
womb.  Its  arrangement  is  chiefly 
circular,  and  it  is  most  strongly 
developed  at  the  openings  of  the 
tubes  and  at  the  internal  os. 

Changes  in  Volume,  Capacity, 
and  Weight. — Before  impregna- 
tion the  length  of  the  uterine 
cavity  is  about  6.3  cm.  (2^  in.); 
at  term  it  is  increased  to  30. 5  cm. 
(12  in.),  while  its  breadth  is  22.9 
cm.  (9  in.)  and  its  depth  20. 3  2  cm. 
(8  in.).  The  capacity  changes 
from  little  more  than  16.5  c.c.  (i 
cu.  in.)  to  more  than  6600  c.c. 
(400  cu.  in.),  and  its  weight  in- 
creases from  about  28.35  gm-  (' 
ounce)  to  the  neighborhood  of 
907.2  gm.  (2  pounds). 

Changes  in  Form,  Position,  Di. 
rection,  and  Topographical  Rela- 
tions.— At  first  the  uterus  is 
changed  from  a  flattened,  pyri- 
form  body  to  a  spherical  or  fig- 
shape,  and  after  the  fourth  month 
to  an  ovoid.  During  the  early 
months  the  uterus  descends  into  the  pelvic  cavity,  as  a  result 
of  its  increased  weight.  After  the  third  month  it  rises  steadily 
until  the  fundus  reaches  the  epigastrium  in  the  ninth  month,  but 
before  term  (four  weeks  in  primipara*,  ten  days  or  one  week  in 
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Fig.  124. — Section  of  the  wall  of 
the  pregnant  uterus.  The  difference 
in  texture  between  cervix  and  lower 
uterine  segment,  according  to  Hofmeier, 
b  clearly  shown,  as  well  as  the  loose- 
meshed  and  close-meshed  muscle- 
layers  of  the  upper  and  lower  uterine 
segments  (Hofmeier). 


1 84  PREGNANCY. 

miiltipar.t)  tlic  fundus  sinks  ayain,  as  the  presenting  part  and  lower 
uterine  se^jnient  become  engaged  in  the  pelvic  cavity.  This  phe- 
nomenon is  explained  by  contraction  of  the  overstretched  ab- 
dominal walls  and  a  consequent  diminution  in  the  area  of  intra- 
abdominal space,  the  uterus  and  its  contents  being  displacetl  in 
the  direction  of  least  resistance,  namely,  downward  through  the 
superior  strait,  into  the  pelvic  cavity.  During  tlic  first  three 
months  the  womb  exhibits  a  shaq^  anteflexion,  due  to  the  in- 
creased weight  of  the  body  and  the  decreased  tonicity  of  the 
lower  uterine  segment. 


Kig.  125. — 'Die  trliition  of  llic  |irv^'tiaiu  tilcm^  iit  Icrm  to  (he  jnleslines. 


After  the  third  month,  as  the  womb  ri.ses  into  tlie  abdominal 
cavity,  the  laxity  of  the  abdominal  wall  allows  it  to  fall  some- 
what forward,  so  that  the  anteflexion  persists  to  a  certain  degree, 
but  diminishes  as  the  womb  increases  in  length.  In  consequence 
of  the  position  of  the  sigmoid  flexure  and  rectum,  almost  always 
distended  in  constipated  women,  the  uterus  is  tilted  to  the  right 
side  and  is  rotated  on  its  longitudinal  axis,  so  that  the  anterior 
surface  looks  toward  the  right,  and  the  left  broad  ligament,  with 
its  attached  structures,  becomes  more  accessible  to  abdominal  pal- 


I 


intestines  prolapse    in    front    of   the    womb, 
note    on  percussion   all   over  the  abdomen. 
service  in   the  Philadelphia   Hospital   was  told 
by    the    resident   physi- 
cian   that   she  was    not 
pregnant,  but  she  gave 
birth  to  a  full-term  child 
a  few  days  later. 

Alterations  In  the  Cer- 
vix.— The  cervix  is  soft- 
ened and  somewhat  hy- 
pertrophied  during  the 
first  four  months,  but 
its  canal  is  undilatcd 
until  the  first  stage  of 
labor  begins.  Through- 
out the  whole  duration 
of  pregnancy  the  canal 
remains  unaltered  in 
length.      The  mucous  glands  of  the  cervix  secrete  a  peculiarly 


Fig.  128. — The  cervix  in    Itie  ninlh  mm 
pregnancy  (l.eo(K)ld). 
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multipara.-)  the  fundus  sinks  again,  as  the  prcscn; 
uterine  sejjment  become  engaged  in  tlie  pelvic 
nomentia   is  e.v])lained  by  contraction    of  tli< 
dominal  walls  and  a  consequent  diminution 
abdominal  space,  the  uterus  and  its  contcin 
the  direction  of  least   resistance,  namely,  il- 
superior  strait,  into   the   pelvic    cavity.      I» 
montlis  the  womb  exhibits   a   shaqj  antell 
creased  weight   of  the  body  and    the   di( 
lower  uterine  segment. 
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in:  supposed  enlargement  of  cardiac  dullness  on 

■  >  (.lue  to  displacement  of  the  heart,  and  Lohlcin 

■  find  an  increase  in  the  weight  of  the  heart  in  a 
A  imens.  ^      In  consequence,  it  is  claimed,  of  unusual 

■  >i"  blood  to  the  brain  there  are  developed,  in  about 
:  ill--  cases  of  pregnancy,  on  the  inner  table  of  the  skull, 

>iis  of  bone,  called  by  Rokitansky  osteophytes.     It 
.  iinicd  that  the  pulse  of  a  jiregnant  woman  does  not 
il;.;  usual  acceleration  when  tiie  patient  changes  from  a 
■   .  to  an  erect  posture  (Jorisenne's  sign  of  pregnancy). 
■  l>iom,  however,  is  of  no  value.      The  heart  of  the  preg- 
■!iian  shares  in  the  ner\ous  irritability  of  the  whole  organ- 
<i  .she  is  liable  to  "cardiac  ner\c-storm.s." 
he  urine  in  pregnancy  is  increased  in  quantity,  and  becomes 
vatery,  having  a  specific  gravity  of  about  1014;  but  the 
;ity  of  urea  excreted  is  normal.     The  "  kyesteinic  peUicle," 
Ji  <ievelops  on  the  urine  of  pregnant  women  when  allowed  to 
•  -l  for  a  while,  is  no  longer  regarded  as  of  diagno.stic  value. 
The  digestive  tract  is  almost  constantly  disturbed  in  preg- 
i!icy.       Nausea  and  vomiting,  beginning  at  about  the  sixth 
rek  and  lasting  to  the  third  month,  are  so  common  as  to  be 
iiagnostic  signs  of  great  value.    These  manifestations  are  usually 
A  or.se  on  first  arising  from  bed  in  the  morning  (morning  sickness), 
.ind  are  to  be  explained  by  a  reflex  irritation  of  tiie  sympathetic 
iu.r\ous  system  by  the  expansion  of  the  uterus.     The  assumption 
(if  the  erect  position  suddenly  increases  the  congestion  of  the 
uterus  and  aggravates  its  irritability.     Torjior  of  tiie  intestines 
and  of  the  rectum,  induced  by  pressure  of  the  growing  womb  on 
the  abdominal  contents,  is  the  cause  ordinarily  of  obstinate  con- 
stipation.    If  woman  may  be  defined  as  a  "  constipated  biped," 
the  pregnant  woman   is    "a  more  con.stipated  biped,"    and  the 
puerperal  woman,  for  reasons  hereafter  to  be  described,  "  a  most 
constipated  biped." 

The  nervous  system  shows  remarkable  changes  in  con.se- 
qucnce  of  pregnancy.  The.se  are  alterations  in  disposition, 
perversions  of  taste  (longings),  a  di.sposition  to  melancholia, 
and  possibly  severe  neuralgias,  especially  of  the  face  and  teeth. 

Changes  In  weight  must  bee.\pecteci  in  consequence  of 
seven  pounds  of  baby,  one  pound  of  liquor  amnii,  a  pound  of  pla- 
centa, and  two  pounds  of  uterus  which  are  to  be  found  in  a  preg- 
nant woman  at  term,  not  to  mention  the  increased  deposition  of 
fat  all  over  the  body  and  the  additional  quantity  of  blood  formed 
in  pregnancy.     An  increase  of  ^  part  of  the  original  body- 

»  «  Mailer's  llandbucli,"  vol.  i. 
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wdglit  may  be  expected  on  the  average,  according  to  Gassner. 
This  estiniati;.  however,  is  not  uniformly  correct,  as  exceptions 
are  frequently  ribscrved.  In  a  series  of  cases  which  I  investi- 
gated in  the  Maternity  Hospital  there  was  an  extreme  variation  of 
from  one  to  forty  pounds  in  the  gain  of  weight  in  pregnant  women. 

The  changes  in  the  respiratory  apparatus  are  not  of 
great  importance.  I'hc  lungs  are  shorter  but  broader,  leaving 
the  capacity  little  altered.  ]*lxamination  rif  the  expired  air  has 
shown  an  increased  activity  of  the  lungs  in  the  excretion  of  the 
products  of  life  processes,  the  lungs  sharing  the  work  of  the  other 
excrementory  organs  in  disposing  of  the  surplus  effete  products 
from  mother  and  fetus. 

Prolongation  of  Pregnancy  and  Missed  Labor. — Pregnancy 
is  quite  frequeiitl)'  jirolunged  bej-ond  2S0  da\-s.  I  have  many 
times  seen  a  pregnancy  last  310  days.'  It  may  have  a  duration 
of  330  days,  or  40  days  above  the  average  ;  and  there  are  cases 
on  record,  though  somewhat  apocrj-phal,  of  even  longer  duration. 
In  about  si.x  per  cent,  of  pregnant  women  the  duration  of  preg- 
nancy is  over  3CX)  day.s.  The  result  in  labor  may  be  most 
serious  in  con.sequence  of  overgrowth  of  the  fetus.  Some  of  the 
worst  cases  of  obstructed  labor  I  have  ever  seen  were  due  to 
this  cau.se.  It  is  a  rule  of  my  practice,  therefore,  never  to  allow 
any  woman  to  go  more  than  two  weeks  beyond  term. 

Missed  labor  means  the  occurrence  of  a  few  labor-pains  at 
term,  their  subsidence,  and  the  retention  of  the  product  of  con- 
ception in  iifi/vfor  a  varj'ing  periotl  thereafter.  "  T^Iissed  labor" 
usually  turns  out  to  be  extra-uterine  pregnancy  or  pregnancy  in 
one  horn  of  a  uterus  bicomis ;  it  may  be  due,  however,  to 
obstructed  cer\'ix  from  cancer,  conglutination,  a  tumor,  or  exces- 
sive rigidity. 

The  Management  of  Normal  Pregnancy. — Too  frequently 
the  physician  gives  his  pregnant  patients  no  attention,  assuming 
that  their  condition  is  a  physiological  one  and  that  they  may  be 
regarded  as  individuals  in  good  health  till  they  fall  in  labor  and 
summon  the  physician  to  attend  them.  No  view  could  be  more 
erroneous.  The  border-line  between  health  and  di.sease  is  so 
easily  piissed  in  pregnancy  that  the  most  serious  complications 
may  acquire  irresistible  headway,  undetected,  unless  the  patient 
is  advised  carefully  and  constantly  watched  during  the  whole  of 
her  gestation.  Constipation  must  be  corrected.  The  urine 
should  be  examined  once  in  two  weeks  during  the  whole  dura- 
tion of  pregnancy  until   the  la.st  month,  when  the  examinations 

'  .\  very  exlensive  hibliograpliy  of  prolonged  pregnancy  may  lie  fouad  in  ihe 
iwclvr  volumes  of  the  "  Jahresbcrichl  Uber  d.  Kortschr.  a.  d.  GebieL  d.  Gyn.  u. 
Geburlsh." 


THE  DIAGNOSIS  OF  PREGNANCY.  1 89 

should  be  made  once  a  week.  The  patient  should  be  cautioned 
to  reduce  her  physical  exercise  below  what  she  is  ordinarily 
accustomed  to,  and  always  to  stop  short  of  fatigue,  avoiding  par- 
ticularly any  sudden  jolt  or  jar  or  any  of  the  movements  that 
strain  the  abdomen  and  increase  intra-abdominal  pressure,  such 
as  lifting  a  weight  down  from  a  height  (a  closet-shelf)  or  lifting 
up  a  heavy  weight. 

The  diet  must  be  regulated  so  that  the  kidneys  shall  not  be 
overtaxed.  Meat  should  be  eaten  but  once  a  day,  and  a  raven- 
ous appetite,  which  sometimes  appears  in  pregnancy,  must  not 
be  fully  gratified.  I  have  seen  a  pregnant  woman's  kidneys 
break  down  in  consequence  of  a  Thanksgiving  dinner.  The 
child's  life  was  destroyed  and  the  woman  made  a  very  narrow 
escape,  eclampsia  being  averted  only  by  vigorous  treatment.  An 
excessive  amount  of  food  in  pregnancy  has  another  disadvantage. 
I  delivered,  in  consultation,  a  primipara,  with  the  utmost  difficulty, 
of  a  child  weighing  1 1  y^  pounds.  Her  physician  had  advised 
her  to  drink  two  quarts  of  milk  a  day  between  meals  throughout 
pregnancy.  She  was  easily  delivered  a  second  time  of  a  child 
weighing  7J^  pounds  after  a  regulated  diet  in  pregnancy.' 

The  patient  must  be  cautioned  against  exposure  to  cold  and 
wet ;  one  such  exposure  or  sitting  in  a  draft  after  being 
overheated  has  frequently  determined  an  acute  nephritis,  with 
fatal  results  to  both  mother  and  child.  Tonic  remedies  are  some- 
times called  for  if  the  hydremia  of  pregnancy  is  exaggerated  or 
if  there  is  not  a  normal  gain  in  weight.  The  syrup  of  the  lacto- 
phosphate  of  lime  is  administered  with  advantage  to  stay  the 
ravages  in  the  teeth  of  pregnant  women,  and  strychnin  in  the 
later  months  is  claimed  to  influence  labor  beneficially  and  to 
favor  puerperal  involution.  The  nipples  should  be  prepared  for 
their  future  function  by  application  of  glycerol  of  tannin  and 
water,  equal  parts,  twice  a  day  for  four  weeks  preceding  confine- 
ment. 

THE  DIAGNOSIS  OF  PREGNANCY. 

It  might  seem  to  the  inexperienced  that  the  recognition  of 
pregnancy  is  an  easy  matter.  Every  physician  has  ample  op- 
portunity to  familiarize  himself  with  its  signs,  and  these  signs  are 
gross  and  easily  appreciable,  at  least  in  the  later  months.  But  in 
reality  there  is  scarcely  a  common  condition  in  the  human  body 
that  is  so  often  overlooked  or  mistaken  for  something  else,  and 
there  are  no  mistakes  in  diagnosis  so  detrimental  to  a  physician's 

'  To  reduce  the  size  of  the  child  in  cases  of  moderately  contracted  pelves,  Pro- 
chownick  ("Centralbl.  f.  Gyn.,"  No.  33,  1889)  proposed  a  diet  of  nitrogenous  food 
and  the  least  possible  amount  of  fluids,  beginning  in  the  seventh  month.  Preble 
("Obstetrics,"  May,  1899)  collected  47  cases  managed  by  this  plan  with  apparently 
gratifying  success. 
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reputation,  or  sometimes  so  fatal  to  the  patient,  as  mistakes  in  the 
diaj^nosis  of  pregnancy.  To  cite  as  illustrations  only  cases  of 
which  the  author  has  personal  knowledge :  A  physician  per- 
formed what  he  believed  would  be  a  Cesarean  section  on  a 
rachitic  dwarf,  thought  to  be  in  labor  at  term.  Several  other 
physicians  examined  the  patient  before  the  operation,  and  all 
agreed  that  she  was  pregnant  and  in  labor.  There  was  nothing 
in  her  abdomen  but  the  usual  contents  and  a  huge  mass  of 
omental  fat.      It  was  a  case  of  pseudocyesis. 

A  gynecologist  on  the  .staff  of  a  large  hospital  has  twice 
operated  for  fibroid  tumors  of  the  womb,  and  only  after  the  am- 
putation of  the  uterus  found  that  it  was  pregnant,  and  not  the 
seat  of  a  fibroid  tumor  at  all.      Both  patients  died. 

An  obstetrician  on  the  staff  of  another  hospital  attempted  to 
induce  labor  on  a  patient  in  the  last  stages  of  phthisis  who  evi- 
dently would  not  live  till  term.  The  bougie,  however,  could 
not  be  inserted  more  than  2  J^  inches.  On  the  following  day  the 
patient  died.  In  anticipation  of  her  death,  all  the  arrangements 
had  been  made  for  a  postniortenT  Cesarean  section  the  moment 
she  expired.  The  operation  was  performed  before  a  large  audi- 
ence. The  abdominal  tumor  proved  to  be  an  ovarian  cyst,  and 
not  a  pregnant  uterus.  A  woman  was  admitted  to  the  medical 
wards  of  a  hospital  with  what  was  thought  to  be  a  cancer  of 
the  stomach.  Gastric  lavage  was  energetically  carried  out  with 
unlooked-for  success  ;  in  several  weeks  all  gastric  symjjtoins 
ceased.  At  the  same  time  an  abdominal  tumor  was  observed, 
which,  on  examination,  proved  to  be  a  pregnant  uterus.  The 
patient  had  been  suffering  from  the  vomiting  of  pregnancy.  A 
young  unmarried  girl  of  good  family  was  about  to  be  operated 
upon  for  a  splenic  tumor  when  it  was  discovered  that  the  tumor 
was  a  pregnant  womb  much  displaced  and  distorted  by  tight 
lacing.  A  woman  was  sent  to  the  author  from  a  distant  State  for 
operation  on  account  of  a  large  fibroii!  tumor  of  the  uterus  ;  she 
was  pregnant  with  twins,  had  no  fibroid,  and  was  easily  deliv- 
ered. A  young  girl  was  referred  to  the  author  for  the  removal 
of  an  ovarian  cj'st ;  her  physician  stated  that  the  eminent  re- 
spectability of  the  girl  precluded  the  idea  of  pregnancy.  Re- 
spectability had  proved  no  bar  to  the  penetration  of  a  sperma- 
tozoon.    .She  was  pregnant  at  term. 

The  author  on  one  occasion  examined  in  consultation  a 
woman  who  was  supposed  to  be  pregnant  twelve  months.  Her 
physician  and  nurse  had  been  engaged  and  everj'  other  prepara- 
tion was  made  for  the  expected  childbirth.  The  husband  was 
obliged  meanwhile  to  sell  his  house,  but  a  clause  was  inserted  in 
the  deed  that  possession  was  not  to  be  given  the  new  owner  till 
the  vendor's  wife  should  be  delivered.     An  examination  showed 
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the  womb  to  be  unimpregnated.  There  had  been  very  scanty 
but  regular  menstruation,  marked  enlargement  of  the  abdomen 
due  to  omental  and  abdominal  fat,  and  many  of  the  subjective 
signs  of  pregnancy.  It  was  a  typical  case  of  pseudocyesis. 
Instances  of  mistakes  in  the  diagnosis  of  pregnancy  could  be 
multiplied  to  a  tedious  length  from  the  author's  own  experience ; 
but  the  cases  cited  should  be  sufficient  to  demonstrate  the  liability 
to  error.  If  a  physician  would  avoid  such  mistakes,  he  should 
cultivate  the  habit  of  making  a  routine,  methodical,  careful  ex- 
amination of  every  patient  who  may  be  pregnant,'  neglecting  none 
of  the  important  subjective  and  objective  signs,  and  looking  for 
them  in  a  regular  order,  which  will  preclude  negligence  or 
omission. 

The  signs  of  pregnancy,  in  accordance  with  the  laws  of 
symptomatology  in  general,  are  divided  into  the  subjective  and 
the  objective  signs ;  the  former  being  the  symptoms  experienced 
by  the  patient  herself,  and  the  latter  presenting  themselves  to 
the  senses  of  the  examining  piiysician. 

Subjective  Signs. — Arranged  as  far  as  possible  in  the  order 
of  their  relative  importance,  they  are  : 

Cessation  of  Menstruation. — This  is  the  most  valuable  of  the 
subjective  signs.  It  is  always  inquired  for  by  the  physician,  and 
is  usually  first  mentioned  by  the  patient  if  she  is  acting  in  good 
faith  ;  but  it  is  by  no  means  a  sure  indication  of  pregnancy,  and  it 
is  not  available  if  a  woman  conceives  during  the  amenorrhea  of 
lactation,  before  menstruation  is  established,  or  after  the  meno- 
pause. Amenorrhea  may  depend  upon  many  other  conditions, 
such  as  change  of  climate,  mental  and  nervous  disorders,  peri- 
uterine inflammations,  the  growth  of  pelvic  and  abdominal 
tumors,  acquired  atresia  of  the  cer\i.x,  anemia,  chlorosis,  and 
phthisis.  The  fear  of  impregnation  in  the  unmarried,  the  ex- 
pectation of  it  in  newly  married  women,  the  intense  longing  for 
maternity  in  some  sterile  women,  and  a  belief  in  the  existence 
of  pregnancy  in  some  cases  of  pseudocyesis  are  mental  states 
that  have  been  known  to  suspend  the  function.  On  the  con- 
trary, menstruation,  or  a  more  or  less  periodical  bloody  discharge, 
persists  during  the  first  three  months  of  pregnancy  in  a  very 
small  minority  of  cases.  Rarely  the  flow  may  recur  regularly, 
though  scantily,  throughout  the  first  half  of  gestation.  There 
may,  therefore,  be  cessation  of  menstruation  without  pregnancy, 
or  persistence  of  menstruation  in  pregnancy.  The  patient's 
statements,  moreover,  are  not  always  to  be  depended  upon. 
She  may  deny  the  cessation  of  menstruation  ;  she  may  even  stain 
her  napkins  regularly  with  the  blood  of  animals  to  deceive  her 

•  This  includes  all  females  from  nine  to  fifty-nine  years  of  age. 
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family  ;  '  or,  in  cases  of  spurious  pregnancy,  she  may  assert  that 
tlic  (low  has  .stop])ed,  vvlien  in  reality  it  persists,  ;i!though  some- 
times so  scantily  as  scarcely  to  attract  her  atleiUioii. 

Nausea  and  Vomiting. — This  symptom  depends  upon  the  dis- 
tention of  the  graviti  uterus  in  the  beginning  of  pregnancy,  and 
usually  first  manifests  itself  at  the  sixth  or  seventh  week.  It  ap- 
pears so  constantly  and  tfi  such  a  marked  degree  in  many  patients 
as  to  be  regarded  by  them  as  a  certain  indication  of  their  condi- 
tion, and  in  such  cases  considerable  value  may  be  attached  to  the 
]>atient's  statement  by  the  examining  pliysician.  I  have  had 
patients  in  whom  nausea  and  vomiting  appeared  within  the  week 
following  a  fruitful  coitus,  though  they  did  not  suspect  that  they 
were  pregnant.'^  But  any  irritation  of  the  pelvic  organs  may 
produce  the  same  result,  as  displacement  or  inflammation  of  the 
uterus,  congestion  or  inflammation  of  the  tubes  and  ovaries,  and 
the  growth  of  pelvic  tumors.  The  stomacli  itself  may  be  dis- 
ordered and  the  vomiting  may  not  be  refie.x.  On  the  other 
hand,  this  symptom  is  entirely  absent  in  a  considerable  proportion 
of  ]>regnant  women.  Some  degree  of  salivation  is  usually  asso- 
ciated with  the  nausea  and  vomiting  of  pregnancy.  In  rare  cases 
the  ptyalism  is  the  ]:)redominant  phenomenon. 

Chan{;es  In  the  Size  and  Shape  of  the  Attdomen. — It  has  been 
asserted  that  at  first  there  is  a  hypog.istric  flattening,  due  to  the 
sinking  of  the  uterus  during  the  first  few  weeks  of  pregnancy 
on  account  of  its  iticreased  weight,  but  I  have  never  found  a 
woman  who  noticed  this  change  in  her  shape.  ^  The  descent  of 
the  womb,  however,  is  associated  with  irritability  of  the  bladder, 
and  of  tills  symptom  the  patient  often  complains.  l.;iter,  the 
abdomen  is  steaililj'  and  progressively  enlarged  until  the  last 
month,  wlien  the  subsidence  of  the  uterus  diminishes  the  dis- 
tention of  the  abdomen,  and  at  the  same  time  gives  rise  to 
symptoms  of  pressure  on  the  other  pelvic  organs  and  on  the 
blood-vessels  and  nerves  of  the  pelvis  and  lower  extremities. 

There  are  many  other  cau.ses,  however,  for  abdominal  en- 
largement besides  pregnancy,  as  a  deposition  of  fat  in  the  omen- 

'  I  was  culled  lo  empty  llie  uterus  of  a  young  girl,  eiglitecii  years  of  oge,  suflering 
from  nil  incomplete  aluiiliuii  iriminally  i  nduii-d.  lo  tins  day  licr  family  has  no  !iu.spicion 
of  what  really  (ncurretl.  Tlie  girl  had  put  her  napkins  in  tlic  wasli  nl  the  peri<xls  when 
she  should  have  menslrualeil,  stained  with  beef's  blood  obtained  frum  an  abattoir. 

•  A  Mrs.  E.  under  my  charge  licgan  vomiting  wttliin  four  days  of  the  fruitful 
coitus  in  four  successive  pregnancies.  Her  uterus  was  retroflexed  and  ailherenl. 
K  gentlemen  asked  me  to  attend  his  wife  in  continenvenl,  between  eight  and  nine 
inontlis  later.  When  asked  how  he  could  suspect  pregnancy  so  early,  lie  replied  thai 
alter  breakfa.st  that  ni(»rning  he  had  been  seized  with  nausea  and  vomiting, — an  in- 
fallible sign  on  several  previous  occasions  (hat  his  wife  had  become  pregnanL 

'  The  French  have  a  proverb  :   "  Kn  ventre  plat 

Enfant  il  y'a." 
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turn  and  abdominal  walls,  accumulation  of  fluid  within  the 
abdominal  cavity,  and  the  various  abdominal  and  pelvic  tumors. 
On  the  other  hand,  the  enlargement  of  the  abdomen  due  to 
advanced  pregnancy  may  actually  escape  the  observation  of  the 
patient  herself,  ^  or  may  be  so  well  concealed  by  tight  lacing  as 
to  be  almost  imperceptible. 

Changes  Due  to  Increased  Blood-supply  to  the  Genitalia  and 
Breasts. — Owing  to  the  congestion  of  the  parts  there  is  a  tingling 
sensation  and  a  feeling  of  fullness  in  the  breasts,  with  the  appear- 
ance in  them  of  colostrum.  A  sense  of  heat  and  congestion  may 
be  experienced  in  the  pelvic  organs,  and  there  is  very  likely  to  be 
some  leukorrhea.  These  symptoms  are  obviously  of  little  value. 
The  stria:  on  the  breasts,  due  to  their  sudden  enlargement,  may  be 
the  first  sign  of  pregnancy  to  attract  the  woman's  attention.  2 

Quickeninj;. — ^This  is  the  name  given  to  the  sensation  experi- 
enced by  the  mother  as  the  result  of  fetal  movements,  which,  as 
a  rule,  become  powerful  enough  to  be  appreciated  by  her  midway 
between  the  fourth  and  fifth  month  of  gestation.  They  may  be 
felt  as  early  as  the  third  month  or  not  until  the  last  month  of 
pr^nancy,  and  some  women  do  not  exijerience  them  at  all  or 
overlook  their  presence.  They  arc  not  felt,  of  course,  when  the 
child  is  dead.  The  woman  interested  to  conceal  her  condition 
will  deny  the  occurrence  of  fetal  movements  ;  and  other  women, 
deceived  by  the  action  of  the  intestines,  may  honestly  believe 
that  they  feel  a  child  in  titcro. 

Alterations  In  the  Nervous  System. — The  ncn'ous  system  is 
almost  uniformly  disordered  in  pregnancy.  Characteristic  ner\'- 
ous  disturbances  are  described  by  the  vast  majority  of  pregnant 
women.  These  are  changes  in  disposition,  mental  peculiari- 
ties, and  perversions  of  tastes.  There  is  very  often  also  a 
sense  of  dizziness,  a  disposition  to  faint,  and  actual  syncope. 
For  example,  a  woman  usually  amiable  in  disposition  becomes 
irritable,  sullen,  or  morose  ;  a  phlegmatic,  placid  individual  may 
become  unusually  vivacious,  and  the  strangest  fancies  for  eating 
unusual  and  disgusting  articles  may  appear.  In  some  women, 
however,  these  nervous  symptoms  are  entirely  wanting,  or  so 
slight  as  to  escape  their  own  obsen'ation.  There  are  many 
other  causes  besides  for  changes  in  a  woman's  nervous  organiza- 
tion, such  as  nervous  strain  and  hysteria. 

Objective  Signs. — The  symptoms   are   obviously  of  much 

>  I  have  seen  an  intelligent  married  woman,  the  mother  of  several  children,  be- 
tween seven  and  eight  months  pregnant,  unconscious  of  the  abdominal  enlargement 
and  entirely  ignorant  of  her  condition. 

•  This  was  the  case  in  one  of  my  patients,  a  young  woman  of  exceptionally  good 
social  position,  who  was  illegitimately  pregnant  and,  I  believe,  entirely  ignorant  of 
her  condition. 
»3 
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more  importance  and  \;a!ue.  They  present  themselves  to  the 
physician's  senses  of  sight,  touch,  and  licaring. 

Signs  of  Pregnancy  Ascertained  by  inspection. —  The  Wotnan  s 
Face. — Splotches  of  irregular  pigmentation,  called  chloasmata, 
appear  on  the  brow  and  checks,  and  there  are  often  dark  rings 
under  the  eyes.  Moreover,  as  a  physician  questions  a  patient 
in  regard  to  her  condition,  he  may  observe,  perhaps,  evidences  of 
truth  or  untruth  in  her  countenance  as  she  replies  ;  though  the 
pregnant  woman  determined  tt>  conceal  her  condition  is  often  an 
actress  of  consummate  ability. 

Breasts. —  The  mammarj-  glands  are  enlarged  and  obviously 
distended ;  they  stand  out  prominently  from  the  chest,  and 
tortuous  veins  are  seen  plainly  iinder  the  skin.  As  pregnancy 
advances,  stria;  may  he  observed  in  the  skin  of  the  breasts. 
The    nipples    are    more    prominent    than    in    the    non-pregnant 


Fig.    129. — Showing  tliF  prominence  of  Ihc  brta'-lh,  the  strix-  upon   ttiuui,  and  tbe 

piginenled  areola. 


condition.  Around  the  nipples  there  is  a  deepening  in  the  color  of 
the  pigmentation  areola,  and  a  widening  of  the  pigmentetl  area  by 
the  development  of  the  so-called  secondary  areola  of  pregnancy 
(Fig.  129).  In  the  pigmented  area  may  be  observed  the  seba- 
ceous glands  named  after  Montgomery,  although  he  was  not 
the  first  to  direct  attention  to  them  and  misunderstood  their 
significance.  They  are  often  as  large  as  buckshot  in  the  pregnant 
woman,  and  project  quite  conspicuously  from  the  surface  of  the 
skin.  They  are  frequently,  however,  entirely  absent.  If  the 
brea.st  is  .seized  at  its  base  and  compressed  toward  the  nipple 
between  the  outspread  thumb  and  four  fingers  of  one  hand,  a 
drop  or  two  of  turbid  fluid  (colostrum)  may  be  seen  to  collect 
upon  the  surface  of  the  nipple. 
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All  these  niamniary'  symptotii^i.  liuwevcr,  may  be  r>bst.T\LHl 
independently  uf  prcj;n;iiicy,  and  rarely  may  be  absent  aituf^etlier 
in  that  condition.  The  mammary  j^lands  of  some  women  dis- 
play a  marked  physiological  activit\'  at  each  menstrual  period, 
even  to  profuse  milk-secretion,  and  it  is  by  no  means  rare  to 
observe  all  the  mammar\'  sij,'ns  of  pregnancy  accompanying  the 
growth  of  a  pelvic  or  abilominal  tumor,  especially  one  of  the 
womb  itself  Moreover,  the  woman  may  be  impregnated  during 
lactation,  or  some  activity  of  the  glands  m.iy  persist  long  after  a 
previous  labor.  Under  such  circumstances  the  mammary  signs 
of  pregnancy  are  valueless. 


J'H;.  IjO.  — Nitrtnal  pirjjnancy  at 
Ifrm. 


Fl«.    131.-    I    !■: 

of    llir  ^['iif  I  [1: 


Thf  AMouuH. — As  pregnancy  advances  the  abdomen  be- 
comes more  and  more  prominent ;  obviously  containing  a  tumor 
pyriform  in  shape,  with  the  narrow  end  downward,  situated  in 
the  median  line,  and  spreading  with  approximate  equalit)'  to  either 
side.      There  are  other  abdominal  tumors,  however,  which  have 
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pthe  same  shape  as  a  pregnant  womb,  and  tlic  gravid  uterus  is 
joften  anomalous  in  form.  In  twin  pregnancies,  in  breech  pre- 
|;6entations,  in  transverse  positions,  in  some  deformities  of  the 
[fetus,  in  some  varieties  of  contracted  pelvis,  and  in  the  presence 
jf  other  tumors  coincident  with  pregnancy,  the  pregnant  uterus 
lis  altered  in  shape.  Displacements  of  the  uterus  maj'  also  give 
an  unusual  appearance  in  pregnancy. 


Fig.  144. — Liiica  niyia,  well  marked  above  ami  heluw  ilu  uriibilRU^.     Uxoggera- 
Ition  of  the  pi(^entaUoa  around  ll>e  nipples.      Hairbreed  Indian  squaw.    (University 
MAtcmity.) 


The  umbilicus  at  the  sixtli  month  is  level  with  the  surface  of 
the  abdomen,  and,  later,  pouts.  !t  is  surrounded  b\'  a  ring  of  pig- 
mentation, which  extends  above  a.s  high  as  the  fundus  uteri,  and 
below  along  the  linea  alba,  which  in  pregnancy  becomes  the  linea 
nigra  (Figs.  142,  143).  By  a  disorder  in  the  arrangement  of  the 
fibers  in  the  cutis  there  appear  to  be  cracks  in  the  skin  of  the  ab- 
jomen,  esjjecially  toward  the  flanks,  over  the  surface  of  the  iliac 
^boncs,  and  down  upon  the  outer  aspects  of  the  thighs.     If  the 
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pregnancy  is  far  advanced,  and  if  the  fetus  is  alive,  fetal  move- 
ments may  be  plainly  seen.  These  are  of  two  kinds  :  there  is  a 
heaving  movement  of  the  fetal  back,  and  a  shaq),  sudden  tap  of 
the  fetal  extremities.  Fetal  movements,  if  unmistakable,  are 
positive  signs  of  pregnancy,  but  they  have  been  simulated  by 
twitching  of  the  abdominal  muscles  and  by  the  vermiform 
movements  of  the  intestines. 

Vagina  and  Vulva. — The  mucous  membrane  of  the  vestibule 
and  of  the  vagina  assumes  a  purple  hue  in  the  later  months  of 
gestation,  which  has  been  aptly  compared  in  color  to  the  lees 
of  wine.  The  discoloration  of  the  mucous  membrane  of  the 
vagina  and  of  the  vaginal  introitus  is  usually  most  marked  upon 
the  inner  surface  of  the  labia  majora  and  upon  the  fold  of  vagi- 
nal mucous  membrane  on  the  anterior  wall  that  comes  into  view 

when  the  labia  are  separated  {Plate  6, 
rigs-  3  and  4).  It  is  occasionally 
confined  to  the  fossa  navicularis 
( I'latc  6,  Fig.  2),  or  to  the  deeper 
portions  of  the  vaginal  rugje.  The 
pigmentation  of  the  mucous  mem- 
brane begins  in  some  cases  as  early 
as  the  fourth  week.  Chadwick  '  in 
281  cases  found  it  diagnostic  in  thir- 
teen i>er  cent,  at  the  end  of  the  second 
month  ;  in  forty -si.\  [>er  cent  at  the 
end  of  thethirtl  month.  The  sign  is  by 
no  means  an  infallible  one.  It  is  often 
ab.scnt  altogether  in  early  pregnancy, 
and  I  have  frequently  noted  its  entire 
absence  at  term.  There  are,  more- 
over, other  conditions  than  pregnancy 
erethism,  pelvic  tumors,  intense  con- 
gestion of  the  pelvis.  But  even  if  the  blue  discoloration  is  not 
visible,  one  may  always  notice  in  the  later  months  a  transforma- 
tion of  the  pink  color  of  the  mucous  membrane  of  the  introitus 
into  a  bright  scarlet. 

Signs  Appreciated  by  tiie  Sense  of  Touch. — Ahdoiinmil  Palpa- 
tion.— By  this  method  are  learned  the  size  and  shape  of  the 
uterus,  and  after  the  si.xth  month  the  fetal  back,  head,  and  ex- 
tremities may  be  felt.-  By  placing  the  outstretched  hand  over 
the  fundus,  the  intermittent  uterine  contractions,  to  which  atten- 


ly.  143.  —  l.iiifii  iiijjia,   visilile 
only  beluw  tlie  umbilicus. 


which  can  give  rise  to  it 


See   also    Farlow,   "  The 


'  "Tr.    Am.    Gyn.   .Soc. ,"  vol.  ii,    1886,   p.   599. 
Boston  Meil.  and  Surg.  Jour.,"  vol.  cxvii.  No.  3,  1S87. 

'  For  a  more  extended  description  of  abdominal  palpation  see  "Mechanism  of 
Labor. ' ' 


Figure  I. — ^Nonnil  color  of  the  vaginiil  mucous  membrane  in  a  woman  not 
prrgnant  (blonde). 

figure  3. — Color  of  vaginal  mucous  membrane  and  introitus  in  a  brunct. 

Figure  J. — Color  of  vaginal  mucous  membrane  unil  iiilroiius  in  a  ncgii-ss. 

Kigute  4. — Ciilor  of  the  vagina!  mucous  membrane  id  a  IihIiI  blonde. 

Note  ilie  scarlet  color  nf  the  mucous  meni>)rane  of  (lie  intrriiiu.'t,  in  addition  to  the 
blue  discoloration.  The  former  i>  always  prcs'-nl,  even  if  the  lalier  is  absent.  The 
complexion  of  the  individual  d»cs  not  nece5.sarily  influence  ihe  depth  of  the  blue 
ducoloration.     In  figure  2,  a  daik  brunet,  it  is  lighter  tlian  in  figure  4,  a  light  blonde. 
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tion  was  first  called  by  Braxton-Hicks,  are  perceived.  At  inter- 
vals of  about  ten  minutes  throughout  gestation  the  whole  uterine 
muscle  contracts  as  it  does  in  a  labor-pain,  the  uterus  hardening 
under  the  hand  so  that  its  contents  can  no  longer  be  easily  ap- 
preciated. This  sign  is  available  at  the  end  of  the  third  month, 
and  although  it  may  be  produced  by  any  tumor  distending  the 
uterine  walls,  as  a  collection  of  blood,  an  intra-uterine  polyp,  or  a 
soft  myoma,  it  is  almost  a  positive  sign.  It  may,  however,  occur 
sympathetically  in  extra-uterine  pregnancy,  and  it  is  said  that  the 
contractions  of  an  overdistended  bladder  may  be  mistaken  for 
the  rhythmical  contractions  of  the  gravid  womb.  Finally,  fetal 
movements  may  be  felt  as  pregnancy  advances.  The  sensation 
conveyed  to  the  hand  is  usually  that  of  a  finger-tap  under  a 
blanket.  The  other  fetal  movement,  however, — a  heaving  action 
of  the  back, — is  equally  characteristic.  This  symptom  is  natur- 
ally a  positive  sign  of  gestation.  Fetal  movements  may  be  ex- 
cited by  placing  a  cold  hand  suddenly  upon  the  woman's  abdo- 
men, or  by  pushing  the  fetus  about  in  the  womb. 

Combined  Examination. — The  cervi.x  in  pregnancy  is  notably 
softened  as  a  result  of  the  increased  blood-supply  and  an  edema 
of  the  part.  Goodell  is  the  author  of  the  ready  rule  of  practice, 
that  when  the  cenix  is  as  hard  as  one's  nose  pregnancy  does 
not  exist,  but  when  it  is  as  soft  as  one's  lips  pregnancy  is  likely. 

Rapidly  growing  myomata,  however,  acute  metritis,  and 
hematometra  can  produce  as  soft  a  cervix  as  is  felt  in  pregnancy, 
and  should  the  neck  of  the  pregnant  womb  be  the  seat  of  an  old 
injury,  with  dense  and  extensive  cicatrices,  or  should  the  cervix 
be  cancerous  or  sj'philitic,  there  may  be  no  appreciable  soften- 
ing in  pregnancy. 

Hegar's  sign  of  early  pregnancy  depends  upon  a  marked 
softening  of  the  lower  uterine  segment,  by  which  it  appears  on 
combined  examination  that  the  body  and  the  cervix  are  discon- 
nected, though  on  closer  examination,  the  outer  edges  of  the 
lower  uterine  segment  appearing  a  little  firmer  than  the  inter- 
mediate portions,  it  seems  that  the  cervix  is  joined  to  the  body 
of  the  womb  by  two  indistinctly  appreciable  longitudinal  bands. 
The  best  method  to  elicit  this  symptom  is  to  in.sert  the  forefinger 
far  into  the  rectum  and  the  thumb  into  the  vagina,  while  the 
womb  is  pressed  down  by  the  other  hand  applied  upon  the 
abdominal  wall. 

It  is  not  always  necessary,  however,  to  make  a  rectal  exami- 
nation. By  combined  pressure,  either  through  the  anterior  or 
posterior  vaginal  walls  and  the  abdominal  wall  above,  the  finger- 
tips can  be  brought  into  relationship  with  the  lower  uterine 
s^ment     Hegar's  sign  is  by  no  means  a  certain  one.     It  is  not 
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invariably  appreciable  in  pregnancy,  and  it  might  be  felt  in  a  non- 
pregnant uterus,  softened  by  congestion,  inflammation,  or  the 
presence  in  it  of  fluid. 

I'jilargenient  of  the  uterus,  with  a  change  in  its  shape  and 
consistency,  is  one  of  the  most  important  symptoms  in  the  early 
weeks.  The  womb  becomes  more  spherical  in  outline,  softer  in 
consistency,  and  distinctly  enlarged,  while  there  is  usually  a 
marked  anteflexion  in  consequence  of  the  weiglit  of  the  body  of 
the  uterus  and  of  the  softened  lower  uterine  ."segment.  By  plac- 
ing one  hand  over  the  fundus  and  the  fingers  of  the  other  in  the 
vagina  an  impulse  may  be  conveyed  by  the  latter  to  the  uterine 
contents,  which  are  displaced  upward,  communicating  an  impact 


Fig.  144. — The  shape  and  size  of  ihe 
nonpregnant  uterus. 


Fig.  145. —  I'lie  shape  and  size  of  the  uterus 
altered  by  early  pregnancy  (Budin). 


to  the  external  hand  and  falling  again  into  its  original  situation ; 
a  tap  is  felt  upon  the  uterine  and  vaginal  walls  by  the  fingers 
applied  internally.  To  this  symptom  the  name  "  ballottement " 
has  been  given,  and  to  the  experienced  examiner  it  is  a  positive 
sign  of  the  condition,  though  .1  small  cy.stic  tumor  of  the  ovary 
with  a  long  pedicle  may  simulate  it  closely,  and  the  same  .symp- 
tom might,  of  course,  be  elicited  in  an  advanced  extra-uterine 
gestation. 

Symptoms  Ascertained  by  Auscultation.  —  Mayor,   a  surgeon 
of  Geneva,  was  the  first  to  discover,  in   1818,  that  the  fetai  heart- 
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sounds  could  be  heard  by  applying  the  ear  to  the  abdomen  of  a 
pregnant  woman  when  the  child  is  alive.  Three  years  later  this 
valuable  symptom  of  pregnancy  was  described  in  an  article  by 
Kergaradec  presented  to  the  French  Academy.  It  is  a  symptom 
available  as  early  as  the  fifth  month,  although  its  value  increases 
with  the  advance  of  pregnancy.  The  fetal  heart  beats  at  the 
rate  of  about  120  to  160  a  minute,  and  the  sound  has  aptly  been 
compared  to  the  ticking  of  a  watch  under  a  pillow.  The  beat  is 
a  double  one,  as  in  the  adult  heart.  The  area  of  the  maximum 
intensity  of  the  fetal  heart-sounds  in  anterior  positions  of  the 
vertex  is  about  an  inch  below  the  umbilicus  to  the  left  or  the 
right  of  the  median  line,  or  in  posterior  positions  of  the  vertex 
in  the  flanks  on  a  line  passing  through  or  somewhat  below  the 
umbilicus.  In  breech  presentations  the  maximum  intensity  is 
usually  above  the  umbilicus,  and  in  transverse  positions  the 
pulsations  may  be  heard  low  upon  the  abdominal  wall  near  the 
symphysis.  Occasionally  they  can  best  be  heard  over  the  fundus 
uteri,  the  sound  being  transmitted  by  the  fetal  spine.  Their 
absence  by  no  means  excludes  the  existence  of  pregnancy.  They 
are  not  heard  if  the  child  is  dead,  if  there  is  an  abnormal 
quantity  of  liquor  amnii  in  the  uterus,  if  the  abdominal  walls 
are  excessively  thick,  or  in  certain  positions  of  the  fetus.  On 
the  other  hand,  the  beat  of  the  maternal  aorta  has  often  been 
mistaken  for  the  fetal  heart,  though  this  error  is  easily  avoidable 
if  one  feels  the  maternal  pulse  as  he  listens  for  the  fetal  heart- 
sounds,  and  remembers  that  the  aortic  impulse  is  a  single,  the 
fetal  heart -beat  a  double,  sound. 

Another  sign  of  pregnancy  appealing  to  one's  sense  of 
hearing  is  dullness  on  percussion  along  the  median  line  of  the 
abdomen  and  for  some  distance  on  cither  side.  It  is  possible, 
however,  in  very  rare  cases  of  excessive  tympanitic  distention  of 
the  intestines,  to  obtain  a  tympanitic  note  all  over  the  anterior 
wall  of  the  abdomen,  though  the  woman  may  be  pregnant  at 
term.  In  such  cases  the  distended  intestines  have  surrounded 
the  womb  and  cover  its  anterior  surface. 

The  uterine  bruit,  synchronous  with  the  maternal  heart-beat, 
is  often  heard  in  pregnancy,  but  it  may  be  heard  also  in  large 
uterine  myomata  and  in  ovarian  cysts.  It  can  usually  best  be 
distinguished  on  the  left  lateral  aspect  of  the  pregnant  womb, 
as  it  is  caused  by  some  obstruction  to  the  blood  flowing  through 
the  uterine  artery.  The  funic  souffle,  present  in  about  fifteen  per 
cent,  of  cases,  if  heard,  is  diagnostic  of  pregnancy.  It  is  a  high- 
pitched,  whistling,  or  hissing  murmur,  synchronous  with  the 
fetal  heart-beat.  It  is  caused  by  some  obstruction  to  the  flow 
of  blood  through  the  umbilical  arteries. 
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The  fetal  movements  may  be  lieard,  in  auscultation  of  tlie 
abdomen,'  as  a  dull  thud  against  the  abdominal  walls.  Feeble 
movements  may  be  heard  as  early  as  the  fourth  month.  It  was 
while  listeninp^  for  the  fetal  movements  that  Mayor  first  heard 
the  fetal  heart-sounds. 

In  auscultating  the  abdomen  of  a  woman  for  the  .signs  of 
pregnancy,  the  examining  phj'sician  should  first  use  his  ear 
directly  applied  to  the  abdomen  with  nothing  but  a  thin  towel 
intervening.  A  stethoscope  should  aLso  be  employed,  however, 
in  doubtful  cases  and  in  situations  where  the  ear  can  not  be  con- 
veniently applied. 

A  positive  diagnosis  of  pregnancy  before  the  si.vth  week  is 
impossible,  and  the  diagnosis  may  be  only  presumptive  until 
the  fetal  heart-sounds  can  be  heard  and  fetal  movements  are  felt. 

Clinically,  the  signs  of  pregnancy  may  be  divided  into  those 
of  three  trimesters,  or  {Kiriods  of  three  months  each.  It  is  useless 
for  the  practitioner  to  look  for  certain  signs  in  one  trimester  only 
available  in  the  next.  First  trimester. — In  this  i>eriod  the  follow- 
ing signs  of  pregnancy  are  available  :  Enlargement,  change  in 
shape  and  bogginess  of  the  uterine  body,  .soft  cervLx,  enlargement 
and  I'unctinnal  activity  of  the  breasts,  Hegar's  sign,  cessation 
of  menstruation,  nausea,  and  vomiting.  The  seeotui  trimester 
e-xhibiLs,  in  addition  to  the  above,  enlargement  of  the  abdomen, 
intermittent  contractions  of  the  uterus,  feeble  fetal  movements, 
ballottement,  fetal  heart-sounds,  and  blue  discoloration  of  the 
vaginal  mucous  tnembrane.  In  the  titird  trimester  -aW  the  symp- 
toms just  enumerated  become  more  easily  appreciable.  The 
outlines  of  the  fetal  body  are  distinguish.ible  by  abdominal 
palpation,  and  the  presenting  part  may  be  felt  through  the  roof 
of  the  vaginal  vault. 

Differential  Diajrnosis  of  Pregnancy  from  Other  Pelvic  and 
Atxlominal  Tumors. — I'larly  |>regnanc}'  ma}'  liave  to  be  distin- 
guished from  small  fibromyoniata,  hematonietra,  hydrometra,  and 
pyometra,  small  cystic  and  solid  tumors  of  the  broad  ligaments 
and  appendages,  inflammatory  swellings  of  the  broad  ligaments 
and  ovaries  including  exudates.  In  all  tumors  not  involving  the 
uterus  itself  the  latter  may  be  mapped  out  by  careful  bimanual 
examination,  which  also  determines  its  size,  consistency,  and 
shape,  and  thus  decides  whether  it  is  pregnant  or  not.  In  the 
case  of  pelvic  and  peritoneal  exudate  it  may  be  impossible  to 
feel  anything  through  the  vagina!  vault  e.xcept  the  inflammatorj' 
mass  from  which  the  cervix  projects  like  a  nipple.  It  may 
therefore  be  impossible  to  tell  whether  there  is  a  coincident  preg- 

'  First  re[K>rtecl  hy  Kergaradec  in  1822. 
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nancy  and  pelvic  inflammation  except  by  an  cxploratorj'  abdomi- 
nal section,  which  would  not,  however,  be  justified  simply  to 
clear  up  the  diagnosis.  Time  would  decide  the  question.  If 
the  tumor  is  situated  in  the  uterus  it.sclf,  the  differential  diagnosis 
may  not  be  ea.sy,  but  is  almost  alwa\s  possible.  Fibromyomata 
are  usually  stony  hard,  irregular  in  shape,  and  cau.se,  as  a  rule, 
menorrhagia.  Accumulations  of  fluid  in  the  uterus  may  for  a 
time  be  ver>'  puzzling,  but  there  is  usually  the  historj-  of  cramp- 
like pains  at  the  menstrual  periods,  the  amenorrhea  has  often 
been  of  longer  duration  than  would  be  the  case  in  early  preg- 
nancy, there  ma\-  have  been  an  impossibility  of  impregnation,  and 
the  congenital  or  acquired  atresia  of  the  cervix  is  alnio.st  always 
demonstrable. 

The  differentiation  between  later  pregnancy  and  the  other  ab- 
dominal tumors  is  made  by  the  patient's  history,  by  insj)ection, 
abdominal  palpation,  auscultation,  and  a  combined  examination. 
It  should  be  remembered  tliat  the  pregnant  uterus  is  by  far  the 
commonest  abdominal  tumor.  It  i.s  numbered  by  the  tliou.sands 
in  all  large  communities,  while  other  growths  are  rare.  All 
women,  therefore,  between  the  ages  of  nine  and  fifty-nine,  with 
an  abdominal  tumor,  .should  be  regarded  as  pregnant  until  they 
are  proved  to  l)e  otherwise,  though  the  physician  will  do  well  to 
keep  his  su.spicions  to  him.self  and  to  keep  an  open  mind,  so  that 
he  may  not  suffer  in  reputation  from  an  egregious  mistake  or  be 
responsible  for  a  tragedy  like  that  of  Lady  Flora  Hastings. 

Many  abdominal  tumors  may  be  distinguisheti  from  preg- 
nancy at  a  glance;  thus,  obesity  (Figs.  146  and  147);  an  ab- 
dominal hernia  (Fig.  148);  a  tumor  in  the  upper  abdomen  (Fig. 
149) ;  an  enormous  abdominal  distention  from  a  large  ovarian 
cy.st,  ascites,  or  a  huge  myoma  (Figs.  150-155),  look  so  unlike 
the  abdominal  distention  of  pregnancy  that  no  suspicion  of 
gestation  enters  the  observer's  mind,  but  it  should  be  remem- 
bered that  there  may  be  a  coincident  pregnancy  with  any  of  the 
abdominal  tumors  and  that  tiie  pregnant  uterus  may  assume  a 
distorted  form,  occupy  an  unusual  position,  and  reach  an  enor- 
mous size  in  consequence  of  multiple  pregnancy,  fetal  monstrosit}', 
deformities  of  the  spine,  tight  lacing,  or  hydramnios. ' 

There  are  many  abdominal  tumors  (Figs.  156-163)  that  re- 
.semble  closely  or  exactly  the  pregnant  uterus  on  in.sjx-'ction  ;  thus, 
a  fibromyoma,  an  ovarian  cyst,  tympanites,  or  a  distended  blad- 
der may  furnish  a  degree  and  kind  of  abdominal  distention  quite 
like  that  of  pregnancy,  and  in  the  two  former  instances  there  ma\- 
have  been  an  amenorrhea  corresponding  in  duration  to  that  of  ' 

'  Figures  146  to  163  are  from  the  author's  gynecologic  service  in  the  Howard 
Hospital,  Philadelphia. 


Fig.  IS2. — Tiiberctilou*  perilunilis  nml  ascilrs. 


# 


Fig.  162.^ — Disteadcd  bladder 
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pregnancy.  In  two  cases  under  the  author's  notice,  one  of  a 
fibroid  tumor  the  other  of  an  ovarian  cyst,  the  patients'  state- 
ment to  the  examining  physicians  that  they  had  missed  their 
sickness  for  nine  months  gave  rise  to  sucii  a  strong  preconceived 
idea  of  pregnancy  that  a  false  diagnosis  was  made.  The  correct 
diagnosis  can  almost  certainly  be  made  by  a  systematic  searcli 
for  all  the  subjective  and  objective  signs  of  pregnancy  in  regular 
order,  and  in  their  absence  by  discovering  the  characteristic 
symptoms  of  the  abdominal  growth  that  may  be  present.  In 
the  case  of  tympanitic  distention  of  the  abdomen,  deep  abdominal 
palpation — if  necessary,  under  anesthesia — and  percussion  show 
the  absence  of  a  solid  abdominal  tumor. 


Fig.  163. — Fibroid  tumor. 


Estimation  of  the  Duration  of  Pregnancy. — If  the  date  of 
the  fruitful  coitus  can  be  ascertained,  labor  may  be  expected,  on 
the  average,  two-hundred  and  seventy-one  days  *  later.  Ordi- 
narily, the  historj'  of  cessation  of  menstruation  is  depended  upon 
in  making  an  estimate  of  the  probable  date  of  labor.  Nagele  * 
is  the  author  of  the  convenient  rule  for  predicting  the  date  of  the 
expected  confinement  by  counting  back  three  months  from  the 
first  day  of  the  last  menstruation  and  adding  seven  days.  For 
seven  months  of  the  year  this  method  is  absolutely  correct.  In 
April  and  September  six  days,  in  December  and  Januar>'  five 
days,  and  in  February  four  days  should  be  added  to  obtain  the 
date  of  a  period  two  hundred  and  eighty  days  after  the  first  day 


'  Ahlfeld,  "  Monat.  f.  Obiirtsh.. 
•  *•  Lehrbuch  der  Gebunshiiire." 


Bd.  xxxiv,  p.  208,  ba.sed  on  425  cases. 
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of  the  last  menstruation.  It  is  to  be  noted,  however,  that  the 
prediction  of  the  date  of  labor  can  never  be  more  than  approxi- 
mately accurate,  as  the  labor  occurs  only  exceptionally  two 
hundred  and  eighty  days  from  the  first  day  of  the  last  menstrual 
period.  •  A  variation  of  a  few  days  cither  way  is  the  rule,  and 
prolongation  of  pregnancy,  even  to  a  month  or  more,  is  by 
no  means  exceedingly  rare.  Lowenhardt  has  proposed  multi- 
plying by  ten  the  number  of  days  between  the  last  normal 
menstruation  and  the  one  preceding,  thus  predicting,  with  a 
greater  accuracy  than  is  otherwise  possible,  the  probable  dura- 
tion of  pregnancy.  Thus,  if  the  interval  is  twenty-six  instead 
of  twenty-eight  days,  the  pregnancy  will  la.st  two  hundred  and 
sixty  days.  Lusk  says  he  has  seen  occasionally  a  curious  con- 
firmation of  I,owenhardt's  view,  but  my  own  experience  would 
not  lead  me  to  prefer  this  method  to  Nagele's.  If  the  patient  is 
not  menstruating  when  she  conceives,  as  in  lactation,  if  the  his- 
tory of  menstruation  is  not  attainable,  or  is  not  to  be  depended 
upon,  an  approximate  idea  of  the  date  of  pregnancy  may  be 
gained  by  noting  the  height  of  the  fundus.  At  the  fourth 
month  it  rise.s  above  the  pelvic  brim  ;  at  the  fifth  it  is  midway 
between  the  umbilicus  and  the  symphysis  ;  at  the  sixth  month 
on  a  level  with  the  umbilicus ;  at  the  seventh  month  about  four 
fingers'  breadth  above  the  navel  ;  at  the  eighth  month  about 
midway  between  the  umbilicus  and  llie  xiphoid  cartilage  ;  at  the 
ninth  month  the  fundus  reaches  its  highest  level  near  the  xipiioid 
cartilage  ;  during  the  ninth  month  the  fundus  descends  again 
almost  to  the  level  at  which  it  was  at  the  eighth  month,  the  pre- 
senting part  having  entered  the  superior  .strait.  The  date  of 
quick-ening  is  of  some  value  in  estimating  tiie  duration  of  preg- 
nancy. It  may  be  expected  in  the  twentieth  week  in  primigrav- 
idje,  in  the  twenty-first  and  twenty -second  weeks  in  multigravidae. 
But  this  symptom  is  exceptionally  ob.served  as  c-arly  as  the 
fifteenth,  thirteenth,  or  even  the  tenth  week,  and  some  women  do 
not  notice  it  till  the  seventh  month. 

Diagnosis  of  the  Life  or  Death  of  the  Fetus. — The  fetal 
heart-sounds  are  a  most  valuable  sign  of  fetal  life  when  they  can 
be  heard.  I'ositive  knowledge  on  the  [)art  of  the  patient  of  fetal 
movements  is  also  of  great  value,  and  if  the  movements  can  be 
felt,  seen,  or  heard  by  the  physician,  there  is,  of  cour.se,  positive 
evidence  of  fetal  life.  All  the  signs  of  pregnancy  without  fetal 
heart-sounds  or  fetal  movements  usually  mean  the  presence  of 
a  dead  fetus  in  utero.     The  most  valuable  sign  of  fetal  death  in 

•Ahlfelci's  statistics,  based  on  653  labors,  show  thai  pregnancy  was  ended  in  the 
Ihirty-eighth  week  in  15  93  percent.,  in  the  thirty-ninth  in  27.56  jier  cent.,  in  the 
fortieth  in  26, 19  per  cent.,  and  in  the  forty-first  in  10  per  cent,  of  the  cases. 
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Parturition  in  very  rare  cases,  especially  if  the  child  is  pre- 
mature and  small,  may  leave  hardly  a  trace  behind  it.  and  the 
delivery  of  a  submucous  fibroid  may  produce  the  same  lacera- 
tions of  the  cervix  and  pelvic  floor  that  occur  in  childbirth. 

Pseudocyesis,  or  Spurious    Pregnancy In    women    who 

ardently  desire  offspring,  in  those  who  fear  impregnation,  and  in 
individuals  who.  without  longing  for  or  dread  of  maternity,  believe 
themselves  pregnant,  the 
subjective  and  some  of  the 
objective  signs  of  preg- 
nancy may  appear  to  so 
striking  a  degree  that  the 
patient  herself  is  com- 
pletely deceived,  and  not 
infrequently  her  physician 
shares  her  belief  in  the 
existence  of  pregnancy.  1 
was  once  con.sulted  by  a 
prostitute  who  firmly  be- 
lieved she  had  been  preg- 
nant for  a  year,  or  ever 
since  her  occupation  had 
exposed  her  to  the  dan- 
ger of  impregnation.  Tlie 
abdomen  was  distended ; 
the  breasts  were  enlarged 
and  painful,  though  not  se- 
creting ;  menstruation  was 
very  scanty  and  irregular, 
and  the  woman  asserted 
that  she  felt  fetal  move- 
ments. The  abdominal  dis- 
tention was  due  to  fat  and 
gas.  The  uterus  was  un- 
impregnated.  I  have  fre- 
quently seen  women  who 
put  on  an  excessive  amount 
of  abdominal  and  omental 
fat  as  they  approach  middle  age,  and  who.  in  consequence  of 
the  abdominal  enlargement,  believe  themselves  pregnant.  Men- 
struation may  be  entirely  absent  or  so  scanty  as  scarcely  to  attract 
the  woman's  attention,  and  all  the  subjective  signs  of  pregnancy 
may  be  accurately  described.  It  often  requires  in  these  cases  an 
imination  under  anesthesia  before  the  unimpregnated  condition 

the  uterus  can  be  detected.      Weir  .Mitchell  asserts  that  once 


Fig.  165. — Pseudricvesis  :  Amenorrhea 
for  eiglil  months,  l>iit  vicarious  menslrualioii 
friHii  iiosr  every  mimtli.  I  he  ulerus  is  nor- 
inal  in  siie,  position  ami  oiobitity.  Ihe  ab- 
dominal (lislenlion  is  <iue  solely  10  tympanites 
and  lal. 
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these  women's  minds  are  disabused  of  the  idea  that  they  are  preg- 
nant, the  abdominal  enlargement  rapidiv  subsides  and  all  the  sub- 
jective symptoms  of  pregnancy  immediately  disappear.  I  have  no 
doubt  of  the  accuracy  of  Dr.  Mitchell's  observation,  but  I  can  not 
confirm  his  statement  because  the  patient  wlio  is  assured  she  is  not 
pregnant  disappears  from  my  view.  Occasionally  it  is  impo.ssible 
to  convince  a  woman  that  she  is  not  pregnant  if  she  lias  allowed  the 
idea  of  pregnancy  to  take  entire  possession  of  her  mind.  Tliere 
applied  for  admission  on  one  occasion,  at  the  Maternity  Hospital 
of  Philadelphia,  a  little,  wizened  old  lady  with  gray  hair,  who 
was  apparently  at  lea.st  sixty  years  old.  She  volunteered  the 
.statement  that  many  years  before  she  had  subjected  herself  to 
the  dangers  of  illegitimate  impregnation,  and  that  ever  since  she 
had  been  pregnant.  Nothing  could  convince  her  of  the  truth, 
and  she  indignantly  left  the  Iio.spital  firmly  jjossessed  of  her 
monomaniacal  idea.  The  case  shown  in  figure  165  is  one  of  the 
most  curious  I  have  seen.  The  woman  liad  an  attack  of  pelvic 
peritonitis  just  nine  months  before  I  fir.st  examined  her.  Her 
men.struation  had  been  absent  ever  since,  but  there  had  been  a 
vicarious  flow  regularly  from  her  nose.  The  abdomen  steadily 
and  rapidly  enlarged,  and  the  woman  was  firmly  convinced  tliat 
she  was  pregnant.  With  this  idea  she  obtained  admission  to  the 
matemit>'  wards  of  the  Philadelphia  Hospital,  having  been 
previously  examined  by  a  phj'sician  who  pronounced  her 
pregnant  at  term.  The  abdominal  distention  was  due  entirely 
to  tympanites,  the  result  of  partial  obstruction  of  the  sigmoid 
flexure,  which  was  involved  in  the  adhesions  of  the  uterine  ap- 
pendages on  the  left  side. 


CHAPTER  Vil. 
The  Pathologfy  of   the  Pregnant  Woman. 

DISEASES  OF  THE  GENITALIA. 

Displacements  of  the  Pregnant  Uterus. — The  uterus  in 
pregnancy  may  he  displaced  forward,  backward,  to  either  side, 
or  downward.  It  may  form  part  of  the  sac  contents  in  inguinal 
and  ventral  hernije,  and  it  may  be  twisted  upon  its  pedicle,  the 
cervix. 

Anteflexion  of  the  Qravld  Uterus. — Usually  the  growth  of  the 
uterus  upward  into  the  abdoniinal  cavit\'  corrects  the  anteflexion 
.spontaneously,  but  if  it  is  bound  down  by  bands  of  adhesion 
the  result  of  pelvic  inflammation,  or  the  consequence  of  anterior 
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fixation  of  the  uterus  by  an  abdominal  or  vaginal  operation,  pain 
in  the  uterus  and  difficulty  in  urination  result,  until  finally 
the  uterus  expels  its  contents  or  forces  its  way  up  into  the 
abdominal  cavity.  Several  cases  have  been  observed  lately  in 
which,  after  an  anterior  fixation  of  the  uterus,  the  uterine  cavity 
enlarged  solely  by  the  distention  of  the  posterior  uterine  wall, 
the  fundus  and  anterior  wall  much  thickened,  remaining  at  the 
level  of  the  pelvic  brim. 

Treatment. — Pelvic  massage,  tampons,  and  digital  pressure 
upward  through  the  anterior  vaginal  vault  may  stretch  or  break 
the  adhesions  and  allow  the  uterus  to  ascend  normally  into  the 
abdominal  cavity.  Late  in  gestation  the  whole  body  of  the 
uterus  may  fall  forward,  producing  a  pendulous  abdomen,  in 
consequence  of  greatly  relaxed  abdominal  walls  ;  diminution  in 
the  length  of  the  abdominal  cavity,  as  in  kyphosis ;  prevention 
of  the  entrance  into  the  pelvis  of  the  presenting  part,  as  in  a 
rachitic  pelvis  ;  or  by  reason  of  an  exaggerated  separation  of  the 
recti  muscles.  This  variety  of  anterior  displacement  is  best  treated 
by  an  abdominal  binder,  not  tight  enough  to  increase  the  intra- 
abdominal pressure  injuriously,  but  firm  enough  to  afford  support. 

Retroflexion  or  Retroversion.  —  Retrodisplacement  is  of  fre- 
quent occurrence.  It  is  explained  almost  invariably  by  the  pre- 
vious existence  of  a  backward  displacement,  although  an  acute 
retrodisplacement  of  the  uterus  may  occur  in  the  first  few 
months  of  pregnancy  from  the  same  cau.ses  that  determine  such 
an  accident  at  other  times.  A  per.sistcnt  retrodisplacement  of 
the  gravid  uterus  is  more  common  in  contracted  than  in  normal 
pelves,  especially  if  the  promontory  is  prominent.  The  dis^ 
placement  is  more  frequently  a  retroversion  than  a  retroflexion. 

Symptoms. — The  earliest  and  most  distinctive  symptom  is 
dysuria,  though  there  may  have  been  backache,  pelvic  pain,  and 
a  discharge  of  blood  prior  to  the  mechanical  obstruction  of  the 
neck  of  the  bladder  and  the  urethra.  The  presence  of  any  of 
these  symptoms  indicates  an  immediate  vaginal  examination, 
whereupon  the  cervi.x  is  found  just  behind  and  perhaps  above 
the  symphysis,  and  the  body  of  the  uterus  distends  Douglas's 
pouch,  and  perhaps  pushes  the  posterior  vaginal  wall  forward 
and  downward  to  the  vulvar  orifice.  In  neglected  cases,  or  if  the 
displacement  is  not  spontaneously  corrected,  incarceration  occurs. 
By  this  term  is  meant  the  imprisonment  of  the  growing  uterus 
in  the  pelvic  cavity,  where  growth  beyond  a  certain  point  is 
impossible.  The  bladder  and  bowels  are  so  compressed  that 
they  may  become  gangrenous,  and  the  pressure  to  which  the 
uterus  is  subjected  leads  to  congestion,  inflammation,  and  gan- 
grene.    The  symptoms  of  this  condition    manifest  themselves 
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after  the  third  month,  often  in  the  fifth,  and  sometimes  as  late 
as  the  sixth  month.  They  are :  Occlusion  of  the  bowel  and 
urethra,  with  their  associated  symptoms ;  confjestion,  inflamma- 
tion, and  suppuration  of  tiie  uterus,  which  may  finally  slough 
with  the  development  of  peritonitis,  septicemia,  or  pyemia. 

Terminations  of  Rctrodisplacctncnts  iclun  Arlijicial  Miatis 
are  Not  Employed  to  Correct  the  Displaeement. — Spontaneoits  re- 
position occurs  in  the  majority  of  casus,  though  it  should  not  be 
awaited  in  practice.  It  is  more  likely  in  retrolle.xion  than  in  retro- 
version \^  spontaneous  abortion  does  not  occur  so  frequently  as 
one  would  expect,  on  account  of  the  mechanical  difficulty  of 
emptying  the  uterus  ;  inrareeratioii  is  the  termination  wliich  the 
physician  must  have  in  mind  as  always  possible,  and  against 
which  effective  preventive  treatment  must  always  be  adopted  ; 
expulsion  of  the  uterus  from  the  body  as  a  whole  through  a  rent 
in  the  posterior  vaginal  wall  i.s  an  effort  on  the  part  of  nature  to 
correct  an  impossible  condition  of  affairs,  but  it  can  obviously  be 
only  partially  successful.  Rarely  the  disadvantages  and  dangers 
of  posterior  displacement  of  the  pregnant  uterus  are  overcome 
by  "sacculation  of  the  uterus."  In  this  condition  the  fundus 
and  posterior  wall  of  the  uterus  remain  deep  within  tlie  pelvis, 
while  the  growing  feUd  body  is  acctimmodated  by  an  enormous 
distention  of  the  anterior  uterine  wall. 

Prognosis. — The  outlook  is  always  satisfactory'  a.s  regards 
maternal  life  if  appropriate  treatment  is  adopted  early.  If 
the  condition  is  overlooked  or  neglected,  death  frequently  occurs. 
In  fifty-one  fatal  cases  the  following,  in  order  of  frequency,  were 
the  causes  of  death  :  Uremia  and  exhaustion,  rupture  of  the 
bladder,  septicemia,  peritonitis  from  inflrmimation  of  the  bladder, 
pyemia,  rupture  of  the  peritoneum  and  of  the  vagina,  errors  in 
treatment,  and  gangrene  of  the  colon. 

Treatment. —  The  appropriate  treatment  is,  of  course,  replace- 
ment. If  the  attempt  is  made  early,  manipulation  will  succeed. 
The  bladder  should  first  be  enijjtied.  The  patient  being  placed 
in  the  lithotomy  position,  the  fundus  is  pressed  upward  by  two 
fingers  in  the  posterior  vaginal  vault  in  the  direction  of  one  or 
the  other  sacro-iliac  joint  to  avoid  the  projecting  proniontor)'  of 
the  sacrum.  Failing  in  this  attempt,  the  physician  should  next 
resort  to  the  knee-chest  po.sture  and  to  a  refjositor  to  press  upon 
the  fundus.  It  is  always  of  advantage  in  difficult  cases  to  give 
an  anesthetic. 

If  the  knee-chest  posture  fails,  and  there  is  no  obstruction 
from  an    overfilled   bladder,   the  cervix   should   next  be  drawn 

'  Even  with  I'lrm  adhesions  of  Icing  .standing  binding  Ihe  ulerus  firmly  backward 
1  have  seen  tpontaneuus  re|>usttiun  lake  place. 
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downward  with  a  tenaculum,  while  at  the  same  time  pressure  is 
made  upward  and  to  one  side  upon  the  fundus.  If  the  attempts 
at  reposition  succeed,  as  they  always  have  in  my  hands,  a  large- 
sized  pessary  or  a  tampon  in  the  posterior  vaginal  vault  should 
be  applied  until  the  growth  of  the  organ  maintains  it  in  the  ab- 
dominal cavity,  and  its  increased  size  prevents  its  slipping  back 
under  the  promontory.  The  artificial  support  should  be  removed 
midway  between  the  third  and  fourth  months.  If  the  uterus  is 
bound  down  by  strong  inflammatory  bands,  steady  and  long- 
continued  pressure  should  be  applied  by  means  of  large  tampons 
in  the  posterior  vaginal 
vault,  inserted  while  the 
patient  is  in  the  knee- 
chest  posture,  by  the  aid 
of  a  Sims'  speculum,  anil 
renewed  daily.  A  col- 
peurynter  inserted  in  the 
Sims'  position,  distended 
and  allowed  to  remain 
for  twenty -four  hours, 
has  succeeded  when 
other  plans  have  failed. 
Failing  to  secure  repo- 
sition by  these  measures 
abortion  should  be  in- 
duced, before  the  symp- 
toms of  incarceration 
appear. 

Treatment  of  Retro- 
displacement  when  the 
Utenis  is  Incarcerated. — 
The  physician's  attention 
must  first  be  directed  to 
the  overfilled  bladder. 
Catheterization  is  usu- 
ally ca.sy  if  a  prostatic 

catheter  is  employed  and  if  the  physician  recollects  that  the  lower 
segment  of  the  bladder  as  well  as  the  urethra  is  prcs.scd  upon, 
making  of  the  latter  a  canal  perhaps  more  than  five  inches  long 
(Fig.  i66).  It  might  be  of  advantage,  in  case  of  difficulty  in  reach- 
ing the  accumulation  of  urine,  to  catch  the  cervix  with  a  tenacu- 
lum and  to  pull  it  backward,  as  suggested  by  Cohnstein.  .so  as 
to  relieve  the  pressure  upon  the  urethra.  If  catheterization  is 
impossible,  suprapubic  puncture  of  the  bladder  with  an  aspirating 
needle  is  always  practicable  and  perfectly  safe  if  done  in  an  aseptic 


Kig.  1 66.  —  Frozen  section  of  reiioverted 
uterus  of  three  and  a  half  to  four  months.  Death 
from  rupture  of  bladder. 
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inanntT.  After  the  bladder  is  emptied  attempts  at  reposition 
ahoiild  be  made  as  previously  described.  If  these  attempts  fail. 
abortion  must  be  induced.  If  it  is  impossible  to  effect  an 
entrance  into  the  cervix  for  this  purpose,  it  is  justifiable  to 
puncture  the  uterine  wall  throuj^h  the  vaginal  vault,  and  thus 
draw  off  the  liquor  amnii.  The  uterus  may  now  respond  to 
efforts  at  replacement,  or  it  may  be  passible  to  draw  down  the 
cervix  and  to  dilate  its  canal,  to  make  feasible  the  evacuation  of 
the  uterine  contents.  As  a  la.st  resort.  va|,qna!  hysterectomy  is 
jvistifiable.  It  is,  indeed,  the  operation  of  election  if  the  walls 
of  the  uterus  are  badly  inflamed,  have  begun  to  suppurate,  or 
are  gangrenous.  If  the  case  is  in  the  hands  of  an  expert  ab- 
dominal surgeon,  celiotomy  may  be  considered  before  resorting 
to  the  induction  of  abortion,  for  the  purpose  of  replacing  the 
uterus  by  direct  intrapelvic  manipulation. 

Lateral  displacements  include  lateroposition,  lateroversion, 
and  latcrotkxion.  i^terojjosition  is  usually  a  congenital  de- 
fect, due  to  an  abnormally  short  broail  ligament,  placing 
the  whole  uterine  body  more  to  one  side  of  the  abdominal 
cavity  than  the  other.  I^iteroflexion  is  also  congenital,  due 
to  ini[5erfect  development'  of  one  side  oi  the  uterine  body,  so 
that  the  imperfectly  developed  sitle  acts  like  the  string  ol  a 
bow  and  bends  the  sound  side  on  itself.  Lateroversion  is  a 
tilting  of  the  fundus  to  one  side.  Right  lateroversion  is  the 
rule  during  pregnancy.  These  malpositions  of  the  uterus  com- 
plicate labor  more  than  pregnancy  (.see  Dj'stocia). 

Prolapse  of  the  Gravid  Uterus. —  The  causfs  of  this  displace- 
ment are:  Impregnation  in  an  organ  already  prolapsed, ^  or 
retroversion,  relaxed  vaginal  walls  and  outlet,  and  the  increased 
weight  of  the  uterus  in  the  first  few  weeks  of  pregnancy.  Vio- 
lent straining  and  traumatism,  too,  are  possible  cau.ses. 

The  spontautoiis  tcnninations  are  :  Complete  spontaneous  re- 
position, which  is  most  frequent ;  incomplete  reposition,  tlie 
uterus  continuing  in  a  state  of  partial  prolapse  to  full  term  ;  fail- 
ure of  retraction,  inducing  incarceration,  with  possible  gangrene 
of  the  uterus  ;  failure  of  retraction,  inducing  abortion,  which  is 
most  likely  to  occur,  as  there  is  no  mechanical  obstacle  to  the 
escape  of  the  uterine  contents.  Pregnancy  will  not  continue  to 
term  in  a  completely  prolapsed  uterus. 

Tnatincnl. — The  appropriate  treatment  of  a  prolapsed  gravid 
uterus  is  reposition  and  the  application  of  some  variety  of  ball 


'  A  palictit  in  my  wards  of  the  Philadelphia  Hiispital  had  had  a  complete  pro- 
lapse for  years.  Copul.ition  had  occurred  by  means  of  nii  enormously  dilated  cervical 
canal  and  the  woman  had  heen  impregnated  in  this  manner.  There  wa.s  a  sponta- 
neous reposition  of  the  wuuih  before  the  third  oiunth  uf  pregnancy. 
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pessary,  retained  by  a  firm  T-bandage.  If  the  uterus  is  in- 
carcerated, attempts  at  reposition  should  be  cautiously  made, 
but  if  they  fail,  owing  to  adhesions  and  edema,  abortion  should 
be  induced  and  the  organ  then  replaced.  If,  however,  the 
uterus  is  infected,  it  should  be  removed  by  a  vaginal  hyste- 
rectomy. 

The  Pregnant  Uterus  forming  a  Part  of  a  Hernial  Protrusion. — 
This  displacement  occurs  very  exceptionally  in  inguinal  and  ven- 
tral, but  never  in  crural,  hernia,  the  uterus  falling  into  the  sac 
before  or  after  impregnation.  The  ventral  variety  is  most  frequent, 
and  may  occur  between  abnormally  separated  recti  muscles,  or, 
more  rarely,  is  seen  on  the  lateral  aspect  of  the  abdomen.  When 
it  is  associated  very  exceptionally  with  inguinal  hernia,  the  preg- 
nancy is  apt  to  be  in  one  horn  of  an  abnormally  developed  uterus. 

Treatment. — ^There  should  be  an  attempt  at  reposition.  Fail- 
ing in  this,  the  cervix  may  be  dilated  and  the  hand  inserted  in 
the  uterus,  to  perform  version  and  extraction.  The  emptied  uterus 
may  then  be  returned  to  the  abdominal  cavity.  The  last  resort 
is  Cesarean  section  or  amputation  of  the  pregnant  uterus. 
Winckel  has  reported  such  a  case,  with  a  successful  issue. 

Torsion. — A  slight  degree  of  torsion  from  left  to  right  is 
physiological  and  constant.  A  more  exaggerated  degree  may 
be  due  to  some  abnormal  condition,  usually  inflammatory,  near 
the  uterus,  which  results  in  twisting  it  upon  its  longitudinal  axis. 
An  ovary  may  thus  be  brought  in  front  and  may  be  subjected 
to  traumatism  during  manipulation  of  the  abdomen.  Extreme 
torsion  of  the  pregnant  uterus  with  lateral  displacement  has  led 
to  a  mistaken  diagnosis  of  extra-uterine  pregnancy. 

DISEASES  OF  THE  UTERINE  MUSCLE. 

Rheumatism  of  the  myometrium  is  rare,  but  is  occasion- 
ally met  with  in  women  of  rheumatic  diathesis. 

Symptoms. — Great  pain,  localized  in  the  uterine  walls,  lasting 
throughout  the  latter  months  of  pregnancy,  and  increased  periodi- 
cally by  the  intermittent  uterine  contractions.  There  may  be  a 
subacute  fever.  The  therapeutic  test  is  the  most  valuable  factor 
in  the  diagnosis. 

Treatment. — The  administration  of  tiic  salicylates  is  of  imme- 
diate effect. 

Metritis  is  almost  invariably  acquired  before  impregnation. 
The  disease  exercises  a  most  deleterious  influence  upon  gesta- 
tion, giving  rise  to  a  sensation  of  weight  and  heaviness  in  the 
pelvis,  to  an  exaggeration  of  the  reflex  disturbances  of  pregnancy, 
and  often  resulting  in  abortion. 
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Treatment. — (jlyccrin  tampons  riia\-  be  packed  in  the  vaginal 
vault  to  su()i>ort  tiic  womb  ami  to  deplete  it,  although  the  treat- 
ment is  \cn,'  likely  to  induce  abortion. 

New  growths  conii)licatc  tabor  rather  tiian  gestation. 

Flbromyomata  grow  rapidly  on  account  of  the  increased 
blood-supply  to  the  genitalia,  and  in  exceptional  cases  some 
operative  interference  is  demanded  for  the  pain  and  pressure 
symptoms.  On  one  occasi<jn  I  was  obliged  to  do  a  myomec- 
tomy in  [)regnaiicy  on  account  of  excessive  pain,  and  on  another 
to  perform  Cesarean  section  at  seven  and  onc-l;alf  month.s,  be- 
cause of  the  embarrassment  of  heart  acdon  and  respiration  due 
to  the  enormous  distention  of  the  abdomen.  (Jvarian  cysts,  es- 
pecially dermoids,  may  grow  rapidlj-  under  the  stimulus  of 
pregnane)-,  occasionally  giving  rise  to  such  severe  pain  that  extra- 
uterine pregnancy  is  suspected.  This  was  tiote  of  one  of  my 
cases,  in  which  I  removed  a  dermoid  cyst  at  the  third  month. 
The  pedicle  may  be  twisted  and  the  tumor  becomesgangrcnous. 
It  is  more  common,  however,  to  witness  an  entire  absence  of 
subjective  sy^mptoms  till  the  onset  of  labor  or  during  the  puer- 
perium.' 


Diseases  of  the  Cervix. — The  inilammator}'  diseases  of  the 
cervi.^  may  exaggerate  the  rede.x  disturbajices  of  pregnancy. 
Endocerv'icitis  and  interstitial  cervicitis  are  found  in  too  many 
cases  of  hy|)eremesis  to  be  a  mere  coincidence.  An  anno\'ing 
leukorrhea  during  pregnancy  ma\'  have  its  origin  in  the  cervical 
canal.  E.xacerbations  of  the  inflammation  may  give  rise  to  bloody 
discharges,  especially  at  times  corresponding  to  the  menstrual 
period.  Supposed  menstruation,  jiersisting  throughout  preg- 
nancy, has  thus   been  accoimlcd  for. 

Treatment. — Applications  of  nitrate  of  silver  solution,  poured 
into  a  cylindrical  speculum,  give  the  best  results  in  endoccr\'i- 
citis.  Congestion,  inflammation,  and  h\'pertrophy  of  the  cervix 
are  best  treated  b)'  rest  in  bed  and  applications  of  glycerol  of 
tannin  tam[)ons.  All  local  treatment  of  the  cervix,  however 
mild,  increa.ses  somewhat  the  risk  of  miscarriage.  The  patient 
shiuild  be  informeil  of  this  fact  and  her  consent  should  be  ob- 
tained before  the  treatment  is  begun. 

Cancer  of  the  cervix  is  rare  in  pregnancy  :  in  57,833  labors  it 
was  observed  but  26  times  (i  in  2000).*     With  very  few  excep- 

'  For  the  statistics  of  the  child-bearing  process,  complicated  by  pelvic  and  ab- 
dominal tumors,  see  Oysliwin. 

"  Sarwey,  "Veil's  Handbuch,"  Ml,  2,  489,  1899. 
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tions  it  is  found  in  women  who  have  borne  many  children  before 
(on  the  average,  7).  The  symptoms  are  bleeding,  foul  discharge, 
and  pain.  It  is  a  not  uncommon  mistake  to  overlook  the  existence 
of  pregnancy  before  the  third  month  in  a  carcinoma  of  the  cervix. 
The  proportion  of  abortions  is  raised  by  this  complication  of 
pregnancy  to  30  or  40  per  cent.  Missed  labor  has  been  reported 
several  times  ;  also  spontaneous  rupture  of  the  uterus  ;  placenta 
pnevia  is  frequently  found  in  association  with  a  cancerous  cervix. 
The  existence  of  pregnancy  hastens  the  progress  and  widens  the 
extent  of  the  disease  in  a  remarkable  manner.  The  prognosis  is 
unfavorable:  eight  per  cent,  die  undelivered,  and  43  per  cent. 
die  during  or  directly  after  labor  (Sarwey). 

If  the  condition  is  operable  when  discovered,  the  uterus 
should  be  extirpated,  preferably  by  the  vaginal  route,  which  is 
always  practicable  for  the  first  four  months.  Twenty-nine  such 
operations  have  been  collected  without  a  single  death.  Duhrs- 
sen  has  proposed  the  evacuation  of  the  uterus  by  the  vaginal  route 
after  the  fourth  month,  if  necessary',  by  freeing  the  cervix  from 
the  vagina  and  splitting  the  anterior  uterine  wall,  rupturing  the 
membranes,  and  extracting  the  uterine  contents,  and  then  finishing 
the  operation  by  the  vaginal  extirpation  of  the  emptied  womb. 
This  procedure,  he  claims,  is  practicable  at  term.  ^  It  may  be 
preferable,  however,  to  perform  a  combined  or  an  abdominal  pan- 
hysterectomy in  the  later  months,  associated  with  a  Cesarean 
section,  if  the  fetus  is  viable.  In  operable  cases  the  fetus  should 
receive  no  consideration.  In  inoperable  cases  it  is  better  to  await 
the  viability  of  the  child,  and  then  to  deliver  it  if  necessary  by 
abdominal  or  vaginal  Cesarean  section. 


Diseases  of  the  vagina  are  due  to  an  increa.sed  blood-sup- 
ply or  to  infection. 

Vaginal  leukorrliea  is  frequently  an  annoying  complication  of 
pregnancy.  A  single  application  of  a  thirty  per  cent,  solution 
of  carbolic  acid  in  glycerin  relieves  it  more  quickly  than  the 
commonly  employed  a.stringent  and  anti.septic  douches.  An- 
other successful  plan  of  treatment  is  to  pour  into  a  cylindrical 
speculum  a  twenty-grain  solution  of  nitrate  of  silver  to  the 
ounce,  then  to  withdraw  the  speculum  slowly  so  that  the 
successive  folds  of  vaginal  mucous  membrane  are  bathed  in 
it.  Finally,  a  douche  of  weak  .salt  solution  should  be  admin- 
istered. 

'  "Der  vaginale  Kaiserschnitt,"  Berlin,  1896;  and  "  Ueber  die  Behandlung 
des  Uteniscarcinoma  in  der  Schwangerschaft,"  "Centralbl.  f.  Gyn.,"  1897,  No.  30, 
p.  942. 
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Specific  infection  with  the  gonococcus  sliould  cause  anxiety  on 
account  of  the  eyes  of  the  new-bom  infant  and  the  infection  of  the 
motlicr  after  dehvery,  even  should  there  be  no  great  discomfort 
during  pregnane)-.  The  condition  requires  energetic  treatment. 
A  bichiorid  douche,  i  :  2000,  twice  daily,  and  a  tampon  dusted 
witli  tannic  acid,  give  good  results.  For  the  bichlorid  douche,  a 
permanganate  of  |iota.ssiuni  solution,  f^j  :  Oij  (3.75  :  946  c.c),  may 
often  be  substituted  with  adxantage.  A  study  of  vaginal  secretions 
during  pregnancy  ( 1  tndcriein)  has  thrown  additional  light  on  the 
question  of  septic  infection  after  labor,  hi  the  normal  secretions, 
especially  of  virgins,  there  is  a  large  non-patliogenic  bacillus, 
which  seems  to  have  a  destructive  action  upon  other  micro- 
organisms by  producing  an  intensely  acid  environment  (prob- 
ably due  to  lactic  acid).  In  pathological  secretions  the  reaction 
is  weakly  acid,  neutral,  or  alkaline;  there  is  also  in  pathological 
secretions  an  increased  amount  of  mucus,  bubbles  of  gas,  epithe- 
lial cells,  and  a  large  number  of  mi.xed  micro-organisms.  Out 
of  195  pregnant  women  examined  by  Doderlein,  44.6  per  cent. 
had  pathological  secretions. 

Varices  of  the  vagina  may  be  dangerous  if  the  veins  are  large 
and  their  walls  thin.  The  part  should  be  guarded  from  trau- 
matism, which  might  result  in  rupture  of  the  distended  veins 
and  an  alarming  if  not  a  fatal  hemorrhage. 

Colpohyperplasia  cystica  is  a  disease  of  the  vaginal  mucous 
membrane,  described  by  Winckel,  in  which  little  retention  cysts 
are  scattered  throughout  the  h\'pertrophied  mucous  membrane. 
In  rare  cases  the  fluid  di.sapjx^ars  from  the  cysLs  and  its  place  is 
taken  by  gas. 

Polypoid  hypertrophies  of  the  vaginal  mucous  membrane,  usu- 
ally at  the  site  of  tlie  caruncula;  myrtiformes,  may  attain  con- 
siderable size,  causing  discomfort  during  pregnancy,  and  possibly 
obstructing  the  canal  in  labor.  I  have  seen  one  case  of  such 
enormous  hypertrophy  of  the  tissues  surrounding  the  meatus 
urinarius  that  the  urethra  completely  filled  the  vaginal  entrance 
(Fig.  167). 

Suburethral  abscess  is  an  accumulation  of  pus  in  the  anterior 
vaginal  wall,  bulging  out  at  the  vulvar  orifice  like  a  cystocele, 
and  on  pressure  ilischarging  the  pus  slowly  and  imperfectly  into 
the  urethra  through  the  opening  of  Skene's  glands.  The  abscess 
should  be  opened  through  the  vagina.^ 

The  diseases  of  the  vulva  are  also  largely  due  to  an  in- 
creased blood-supply, 

>  "  Archives  de  Tocol.,"  Oct.,  1894. 
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Varices  in  the  labia  majora  may  attain  a  large  size.  They  have 
been  ruptured  by  muscular  strain  in  an  effort  to  preserve  the  equil- 
ibrium, by  sitting  down  violently  upon  a  hard  substance,  or  by  a 
kick.    The  hemorrhage  is  always  dangerous,  and  has  proved  fatal. 

Vegetations  of  the  vulva  may  reach  excessive  size  in  preg- 
nancy. They  are  likely  to  give  rise  to  an  irritating,  foul  secre- 
tion. It  is  sometimes  possible  to  excise  the  growth.  Profuse 
hemorrhage,  iiowever,  is  to  be  feared,  and  the  operation  might 
terminate  pregnancy.  An  antiseptic  and  astringent  dusting  pow- 
der is  a  good  palliative  treatment. 

Pruritus  vulvK  may  be  a  neurosis  or  may  be  due  to  irritating 
vaginal  discharges  and  to  glycosuria.  The  disease  is  oftentimes 
most  intractable  to  treatment.    Antiseptic  vaginal  injections  may 


Fig.  167. — Hypertrophy  of  ttie  urethral  walls  in  preijri 


iistior's  cue). 


tried,  or  a  wash  of  two  per  cent,  solution  nitrate  of  silver 
(Zweifel) ;  menthol  ointment,  and  other  analge.sic  applications  ; 
very  hot  water,  vinegar,  and  an  infusion  of  tobacco  are  house- 
hold remedies  of  some  value.  In  the  worst  cases  the  woman 
becomes  almost  maniacal.  She  may  walk  the  floor  all  night, 
tearing  at  the  vulva  with  her  finger-nails  until  the  labia  are  raw 
and  her  fingers  are  stained  with  blood.  In  such  cases  the  induc- 
tion of  labor  must  be  considered. 

Edema  of  the  vulva  maybe  unilateral  or  bilateral,  and  in  some 
pregnant  women  reaches  an  extreme  degree.  It  is  due  to  pres- 
sure upon  the  pelvic  veins,  to  kidney  insufficiency,  or,  in  the  uni- 
lateral  form,  to  labial   abscess.     Tlierc  are    some  women   who 


Fig.  l68. — Varices  oi'  itie  vulva  (auiliur'i  case). 


rest  in  bed,  with  the  occasional  assumption  of  the  knee-chest 
posture,  often  gives  relief  If  the  edema  does  not  yield  to  gen- 
eral treatment  and  to  hot  fomentations  locally,  the  labia  may  be 
punctured.  It  should  be  remembered,  however,  that  even  this 
slight  operation  may  terminate  pregnancy.  The  vitality  of  tlie 
part,  moreover,  is  so  lowered  that  infection  an<i  even  gangrene 
may  follow  the  puncture.     In  the  unilateral  edema,  associated 
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with  labial  abscess,  the  vulvovaginal  gland  should  be  laid  upen 
in  the  last  month  of  pregnancy,  curetted,  cauterized  with  car- 
bolic acid,  and  packed  with  gauze.  One  of  the  worst  cases  of 
puerperal  sepsis  I  have  ever  seen  was  due  to  infection  from  a 
vulvovaginal  abscess  that  ruptured  during  labor. 

Periuterine  Inflammations  and  Adhesions. — Old  cases  of  pelvic 
adhesions  may  be  benefited  by  massage  and  l;mipons.  The  most 
satisl'actor)'  results,  however,  are  .secured  by  apjiropriate  treat- 
ment during  the  intervals  between  pregnancies.  Fresh  attacks  of 
periuterine  inflammation  in  pregnancy.  de[jending  upon  oopho- 
ritis and  pyosalpingitis,  arc  e.xceedingk-  dangerous.  Unhkely  as 
it  may  seem,  a  woman  may  be  impregnated,  though  she  have  at 


Fig  169. — Edema  of  vulva  in  the  eijihth  moiitli  of  pregnancy,  due  lo  pressure. 
Jnstorainor  pelvis.  Ketal  licail  iiiicngugt'd  almvf  tlie  pelvic  brim.  Swelling  disap- 
pested  in  a  few  hours  after  muUiipIc  punctures  (Universily  Maternity). 

conception  a  pjo.salpinx  and  densely  adherent  tubes  and  ovaries. 
The  inflammation  of  the  adne.\a  may  be  lighted  up  afresh  by  the 
congestion  of  pregnancy.  In  such  cases  a  septic  peritonitis  may 
be  averted  only  by  a  prompt  abdominal  section  and  the  removal 
of  the  appendages. 

Loosening  of  and  Pain  in  tiie  Pelvic  Joints. — If  the  normal 
relaxation  of  the  fjelvic  joints  in  pregnancy  is  carried  to  an  ab- 
normal degree,  it  may  interfere  with  locomotion.  The  diagnosis 
is  made  by  a  vaginal  e.xamination,  the  patient,  in  the  erect 
posture,  taking  a  step  or  two,  while  the  examiner  holds  his 
inde.x-finger  in  the  vagina  against  the  posterior  surface  of  the 
symphysis. 
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Treatment. — Application  of  a  firm  binder  about  the  hips  will 
usually  make  the  patient  comfortable.  Rest  in  bed  may  be 
necessary  in  exaggerated  cases. 

The  pelvic  joints,  especially  one  sacro-iliac,  may  be  the  seat 
of  severe  pain  of  rheumatic  origin.  The  patient  may  be  entirely 
disabled  by  her  suffering.  This  pain  yields  immediately  to 
antirheumatic  remedies  like  the  salicylate  of  cinchonidin,  and  to 
no  others. 

Breasts. — Mammary  Abscess. — Its  cause,  course,  and  treat- 
ment are  the  same  as  when  it  occurs  during  the  puerperium. 

Eczema  of  the  nipples  may  be  very  obstinate  in  its  resistance 
to  treatment.  Relief  may  only  be  secured  after  delivery.  Mean- 
while the  usual  treatment  for  eczema  may  be  tried  with  more  or 
less  success. 

Mammary  tumors  may  take  on  a  very  rapid  growth  under  the 
stimulus  of  pregnancy.  I  have  seen  a  simple  adenoma  the  size 
of  a  walnut,  quiescent  for  years,  reach  the  size  of  a  cocoanut 
during  pregnancy. 

DISEASES  OF  THE  ALIMENTARY  CANAL. 

Mouth. — Carles  of  the  teeth  frequently  troubles  a  pregnant 
woman.  It  is  a  common  saying  that  for  every  child  a  woman 
loses  a  tooth.  As  a  rule,  prolonged  and  painful  dental  opera- 
tions are  inadvisable  during  pregnancy.  Temporar>'  work  only 
should  be  done  by  the  dentist,  who  should  be  acquainted  with 
his  patient's  condition.  The  syrup  of  the  lactophosphate  of  lime, 
fgj  (3.75  c.c.)  t  i.  d.,  should  be  prescribed  for  all  pregnant  women 
who  display  a  tendency  to  dental  decay. 

GIngivltis.—In  this  disease  the  gums  are  spongy,  inflamed, 
bleed  easily,  and  arc  po.ssibly  ulcerated.  The  condition  may 
obstinately  resist  treatment  until  pregnancy  is  concluded.  Occa- 
sionally the  gingivitis  extends  to  a  stomatitis,  and  rarely  lasts 
through,  and  is  aggravated  by  lactation,  only  disappearing  when 
the  child  is  weaned.  The  inflammation  may  extend  down  the 
esophagus  to  the  stomach,  producing  dyspepsia  and  an  obstinate 
vomiting.  Astringent  and  cleansing  mouth-washes,  containing 
tincture  of  myrrh,  give  the  best  results  in  the  treatment  of  this 
affection. 

Toothache  may  develop  with  or  witliout  pathological  changes 
in  the  mouth,  and  in  the  latter  ca.se  may  resist  all  treatment.  It 
usually  subsides  in  the  second  half  of  gestation  if  it  is  a  neurosis. 
If  it  is  due  to  dental  caries,  temporary  dental  treatment  should 
give  relief. 
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PtyaliMD. — ^The  causes  are  the  same  as  those  of  pernicious 
vomiting.  It  is  a  neurosis,  a  reflex  irritation  of  the  sympathetic 
nervous  system,  or  the  result  of  an  auto-intoxication.  Astrin- 
gents, belladonna,  chloral,  etc.,  may  be  employed.  It  disappears 
usually  in  the  later  months,  but  may  recur  in  each  succeeding 
pregnancy.  One  of  my  patients  had  salivation  in  five  success've 
pregnancies.  Every  night  a  large  receptacle  was  placed  by  the 
bedside  into  which  saliva  was  expectorated  in  astonishing  quan- 
tities. 

The  Stomach. — There  is  a  physiological,  an  exaggerated, 
and  a  pernicious  vomiting  in  pregnancy.  The  last  is  a  serious 
disease,  with  a  high  mortality. 

Pemkious  vomiting  is  such  an  exaggeration  of  the  physio- 
logical nausea  and  vomiting  of  pregnancy  that  the  stomach 
becomes  almost  or  quite  unretentive. 

Causes. — The  commonest  cause  is  a  reflex  irritation  of  the 
stomach  from  the  distention  of  the  uterus  and  an  irritation  of 
the  latter's  sympathetic  nerve-endings,  due  to  the  stretching  of 
the  uterine  walls.  It  is,  therefore,  more  common  in  primigrav- 
ida:,  especially  in  elderly  women  ;  in  twin  pregnancies  ;  in  hydram- 
nios  ;  in  chronic  metritis  or  displacements  of  the  uterus,  espe- 
cially if  complicated  by  adhesions ;  in  cases  of  chronically 
thickened,  inelastic,  or  diseased  cervices,  and  in  a  hyperesthetic 
or  disordered  condition  of  the  nervous  system.  Another  cause 
may  be  found  in  inflammation  of  the  lining  mucous  membrane 
of  the  cervix  or  of  the  uterus.  Engorgement  or  inflammation 
of  neighboring  organs,  as  inflamed  tubes  or  ovaries,  or  an  old 
or  fresh  appendicitis,  increases  the  irritation  of  the  distending 
womb,  usually  by  reason  of  adhesions  which  bind  it  down.  A 
pathological  condition  of  the  stomach,  as  chronic  gastritis  or 
gastric  ulcer,  naturally  increases  gastric  irritability,  so  that  the 
stomach  feels  acutely  the  refle.x  irritation  of  pregnancy.  There 
may  rarely  be  some  pathological  condition  of  the  intestinal  tract, 
as  polypi  or  bands  of  adhesions,  as  a  cause  of  pernicious  vomit- 
ing. Immoderate  indulgence  in  .sexual  intercourse  is  a  not  in- 
frequent cause.  Kidney  insufficiency  should  always  be  sus- 
pected if  the  vomiting  recurs  late  in  pregnancy.  It  is  not 
unlikely  that  an  auto-intoxication  in  pregnancy  may  occasionally 
be  the  cause  of  hyperemesis,  although  it  is  difficult  to  differen- 
tiate cause  from  effect.  ^ 

Diagnosis. — The  recognition  of  the  cause  may  be  difficult, 
but  the  diagnosis  of  the  condition  is  easy.     There  is  usually  a 

'  See  Dinnoser,  '*  Hyperemesis  Gravidarum,"  *'  Wiener  med.  Wochenschrift," 
1896. 
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subnormal  temperature,  but  there  may  be  fever  ;  tiiere  is  great 
emaciation,  pallor,  and  loss  of  strcngtli.  The  lips  arc  dried  and 
crackeil,  the  toni^iie  is  brown  and  coated,  and  the  breath  foul. 
There  is  constant  retching,  and  everything  put  into  the  stomach 
is  either  immediately  rejected  or  comes  up  undigested  in  a  short 
time.  Whether  anything  is  ingested  or  not.  mucus  and  bile  are 
vomited  from  lime  to  time.  A  gastric  ulcer  is  not  uncommonly 
the  result  of  the  disordered  secretion  of  the  stomach  and  the 
reduced  vitality  of  its  walls.  In  such  cases  the  vomiting  becomes 
bloody  and  the  patient  may  succumb  to  repeated  gastric  hemor- 
rhages, which  she  can  not  endure  in  her  enfeebled  condition. 
The  most  unfortunate  mistake  in  the  diagnosis  of  the  pernicious 
vomiting  of  pregnancy  is  the  failure  to  recognize  the  existence 
of  gestation  and  the  consequent  belief  that  the  cmcsis  is  that 
of  hysteria,  gastric  ulcer,  or  cancer.  Persistent  vomiting  in  a 
woman  of  child-bearing  age  should  always  arouse  a  suspicion  of 
pregnancy  and  should  always  indicate  a  vaginal  examination. 

77^4'  triatmcnt  of  hyperemesis  gravidarum  should  be  directed 
toward  the  cause  if  it  is  ascertainable  or  amenable  to  treatment 
The  various  remedial  measures  required  in  individual  cases  may 
be  conveniently  studied  under  the  following  heads  : 

Hygifiiic. —  This  includes  regulation  of  the  diet,  attention  to 
the  gastro-intestinal  tract,  to  the  woman's  sexuai  relations,  and  to 
her  mode  of  life.  The  physician  .should  advise  a  light  breakfast 
of  tea  and  toast  or  milk,  taken  in  bed  before  getting  up,  the  patient 
lying  flat  upon  her  back.  Resting  quietly  for  a  half-hour  or  so 
after  the  ingestion  of  light,  simple  food,  the  distressing  nausea 
and  vomiting  usually  felt  on  first  rising  in  the  morning  may  be 
entirely  avoided.  Se.xual  intercourse  should  be  forbidden.  Oc- 
casionally there  is  improvement  when  the  sen.sation  of  swallowing 
is  removed  by  a  cocain  spray  of  the  fauces,  or  by  injecting  food 
into  the  stomach  through  an  esophageal  tube.  Lavage  of  the 
stomach  and  of  the  colon  has  been  beneficial.  An  electrical 
current  applied  over  the  neck  and  the  epigastrium  has  occasion- 
ally been  of  .service.  Rectal  alimentation  niust  be  resorted  to 
in  the  worst  cases,  the  enemata  being  non-irritating,  so  as  not 
to  provoke  an  exhau.sting  diarrhea,  partially  digested,  easily 
absorbed,  and  not  administered  in  too  large  amounts  or  too 
frcijuently.  Four  to  si.v  ounces  may  be  given  three  or  four 
times  a  day,  of  liquid  peptonoids,  pancreatized  milk,  or  pep- 
tonized beef-tea.  The  rectum  should  be  washed  out  twice  a 
day,  and  after  the  irrigation  a  pint  of  normal  salt  solution 
should  be  injected  high  up  in  the  bowel  for  the  relief  of  the 
distressing  thirst  that  is  a  constant  symptom.  A  tolerance 
of  the  stomach  may  at  times   be  secured  by  allowing    appar- 
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ently  unsuitable  articles  of  food  if  they  are  strongly  craved  by 
the  patient  In  all  cases  of  true  pernicious  vomiting  the  patient 
must  be  confined  to  bed,  the  room  should  be  darkened  and  kept 
absolutely  quiet,  and  every  atom  of  the  patient's  strength  should 
be  saved  by  careful  nursing. 

It  can  not  be  too  emphatically  stated  that  the  vomiting  of 
pregnancy  is  a  neurosis.  Hence  a  strong  nervous  impression 
upon  the  patient  or  the  establishment  of  a  moral  control  over 
her,  as  in  the  treatment  of  hysteria,  will  often  give  brilliant  re- 
sults. I  have  cured  many  a  case  of  hyperemesis  by  making  a 
vaginal  examination,  and  on  several  occasions  my  entrance  into 
the  patient's  bedroom  as  a  consultant  immediately  checked  a 
vomiting  previously  uncontrollable.  Again,  a  positive  statement 
that  a  certain  remedy  would  unfailingly  check  the  vomiting  has 
made  it  immediately  successful. 

The  Medicinal  Treatment. — The  drugs  that  have  been  lauded 
as  specifics  in  the  treatment  of  hyperemesis  include  a  large  pro- 
portion of  those  in  the  pharmacopeia.  The  remedies  most 
worthy  of  mention  are:  lodin,  gtt.  j-ij  (0.06  to  0.12  c.c.)  in 
water ;  oxalate  of  cerium,  subnitratc  of  bismuth,  tincture  of  nux 
vomica,  antipyrin,  wine  of  ipecacuanha  in  small  doses,  menthol, 
hydrobromate  of  hyoscin,  and  cocain.  The  nerve  sedatives — 
the  bromids,  chloral,  and  opium — are  the  most  reliable  (sodium 
bromid,  gr.  x  (0.65  gm.),  in  aq.  camph.,  3iv  (15.50  gm.),  four 
times  a  day,  is  a  useful  routine  prescription).  If  the  stomach  is 
intolerant  of  drugs,  recourse  may  be  had  to  enemata  of  sodium  or 
potassium  bromid,  gr.  xl  (2.60  gm.),  and  chloral,  gr.  xx  (1.3  gm.), 
two  or  three  times  a  day,  dissolved  in  several  ounces  of  water, 

Tlu  Gynecological  Treatment. — If  the  vomiting  of  pregnancy 
becomes  exaggerated  and  resists  the  ordinarj'  hygienic  and 
medicinal  treatment,  a  vaginal  examination  should  be  insisted 
upon.  Various  abnormal  conditions  of  the  pelvic  organs  may 
be  discovered  and  must  be  treated.  A  displaced  uterus  must  be 
replaced.  If  the  cervix  is  engorged,  thickened,  or  cicatricial,  or 
if  its  canal  is  inflamed,  applications  may  be  made  to  it  througii  a 
cylindrical  speculum,  a  twenty-grain  solution  of  nitrate  of  silver, 
for  example,  being  poured  into  the  speculum  until  the  cervix  is 
submerged  in  it.  Multiple  punctures  of  the  cervix  or  the  use  of 
glycerin  tampons  may  be  considered,  though  these  measures 
would  be  employed  at  the  risk  of  inducing  abortion.  Peroxid 
of  hydrogen  has  been  found  useful  poured  into  the  speculum  as 
just  described.  It  is  obvious  that  if  applications  to  the  cervical 
canal  are  made  with  an  applicator  and  cotton,  abortion  might 
result  If  there  is  metritis,  with  a  large,  heavy,  inelastic  womb, 
treatment  may  not  accomplish  much  during  pregnancy.     Glyc- 
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eriii  tampons  may  be  tried  if  the  knce-chcst  posture,  rest  in 
bed,  and  free  purgation  fai!,  but  they  may  induce  abortion.  An 
adherent,  displaced  womb,  with  old  or  recent  pcri-utcrine  inflam- 
mation, is  not  infrequently  responsible  for  a  particularly  obstinate 
and  violent  form  of  emesis.  Pel  vie  massage  and  vaginal  packing 
must  be  re-sorted  to  at  the  risk  of  terminating  pregnancy.  A 
strong  solution  of  cocain,  applied  to  the  cervix  and  to  the  vaginal 
vault,  has  proven  beneficial  in  a  few  cases.  Dilatation  of  the 
ccr\'ix  with  the  fingers  or  with  a  bougie  has  been  occasionally 
wonderfully  successful.  This  .so-called  Copeman  plan  of  treatment 
has  many  enthusiastic  advocates,  but  experience  has  taught  me 
that  it  is  unreliable.  Its  occasional  success  is  explained,  I  be- 
lieve, by  the  nervous  impression  produced  upon  the  patient. 

The  Obstetrical  Treatment. — Induction  of  abortion  or  of  pre- 
mature labor  should  be  regarded  as  the  last  resort,  but  yet  it 
should  not  be  delayed  too  long.  If  a  patient  retains  absolutely 
nothing  on  her  stomach  and  must  be  fed  by  the  rectum  ;  if  she 
vomit.s  incessantly  whether  anything  is  put  into  the  stomach  or 
not;  if  the  puise  rises  to  120  and  the  prostration  is  really  alarm- 
ing, abortion  must  be  induced.  As  a  rule,  I  do  not  continue 
rectal  alimentation  more  than  a  week.  There  is  one  case  on 
record  in  which  rectal  feeding  was  employed  with  success  for 
almost  two  months,  but  this  single  instance  should  not  encourage 
physicians  to  persist  for  an  inordinate  length  of  time  in  rectal 
alimentation.  There  are  many  deaths  recorded  of  women  fairly 
well  nourished  by  food  injected  in  the  bowel,  but  fatally  ex- 
hausted by  incessant  retchiny  and  vomiting. 

The  mortality  of  the  pernicious  vomiting  of  pregnancy  is 
high.  Of  239  ca.ses,  95  died  ;  of  57  cases  treated  by  the  usual 
means,  28  died  ;  of  36  cases  treated  by  the  induction  of  abortion, 
9  died.  I  have  induced  abortion  for  hyperemcsis  twelve  times. 
Two  patients  died.  In  one  case  I  was  called  to  see  the  woman 
in  consultation  when  .she  was  almost  moribund.  The  induction 
of  abortion  proved  too  great  a  shock  to  her,  easy  and  simple  as 
the  operation  is.  In  the  other  case  the  religious  scruples  of  the 
family  prevented  the  termination  of  the  pregnancy  when  I  first 
advised  it.  Ten  days  later,  the  patient  being  obviously  at  death's 
door,  the  operation  was  demanded. 

The  Intestines. — Constipation  should  be  guarded  against  to 
prevent  overwork  of  the  kidnc\'s.  The  small  compressed  pill  of 
aloin,  belladonna,  cascara,  and  str)'chnin,  kept  in  stock  by  all 
pharmacists,  i.s  the  best  routine  remedy.  The  weaker  mineral 
waters  and  pulv.  glycyrrhizae  comp.  may  be  used.  Active  purges 
not  only  disturb  the  digestion,  but  may  interrupt  gestation.' 

'  HerrgoU  reports  a  remarkable  case  of  neglected  tonsti^intion  in  pregnancy  in 
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Diairbea. — ^When  the  ordinary  astringent  remedies  fail  to 
check  a  diarrhea  in  pregnancy,  nerve  sedatives  should  be  tried. 
There  is  a  nervous  diarrhea  of  pregnancy  due  to  the  mechanical 
irritation  of  the  intestines  by  the  growing  uterus. 

Oastrfc  and  Intestinal  indigestion. — The  latter  is  not  uncommon 
in  primigravidae,  and  may  give  rise  to  such  severe  abdominal  pains 
that  a  suspicion  of  extra-uterine  pregnancy  seems  justified.  These 
conditions,  too,  may  be  a  neurosis,  and  may  yield  to  valerian, 
bromids,  and  similar  remedies  after  the  ordinary  treatment  for 
dyspepsia  has  failed  completely. 

The  Liver. — ^Jaundice  may  result  from  a  mild  catarrhal  con- 
dition of  the  bile-ducts,  which  may  have  existed  before  pregnancy. 
This  class  of  cases  is  of  little  clinical  importance.  It  should  be 
remembered,  however,  that  a  serious  condition  may  develop  in 
pregnancy  as  the  result  of  excessive  work  thrown  upon  the  liver, 
— namely,  an  acute  degeneration  of  the  whole  hepatic  structure. 
Localized  degenerations  of  the  liver  are  seen  in  all  fatal  cases  of 
eclampsia,  and  the  poisonous  substances  circulating  in  the  blood 
in  that  disease  may  act  upon  the  liver  like  phosphorus,  pro- 
ducing acute  yellow  atrophy. 

Treatment, — The  simple  catarrhal  jaundice  is  treated  by 
regulation  of  diet  and  of  the  bowels,  and  by  the  administration 
of  calomel  to  secure  a  free  discharge  of  bile.  The  graver  form 
of  hepatic  degeneration  is  likely  to  be  rapidly  fatal. 

Appendicitis  in  Pregmancy. — Fifteen  cases  have  been  collected 
by  Abrahams  *  with  seven  maternal  deaths.  I  have  had  charge 
of  four  cases  of  appendicitis  during  pregnancy.  In  one  case  of 
acute  peritonitis  in  the  fifth  month  of  pregnancy,  I  found,  after 
opening  the  abdomen,  pools  of  pus  lying  between  the  coils  of 
intestines,  a  gangrenous  appendi.x,  and  two  perforations  of  the 
caput  coli.  The  pregnant  uterus  was  turned  out  of  the  adbomi- 
nal  cavity,  the  pus  was  carefully  sponged  out  with  gauze  pads, 
the  appendix  was  amputated,  and  the  perforations  in  the  colon 
were  closed  by  a  seroserous  stitch.  The  uterus  was  then  returned 
to  the  abdominal  cavity,  and  the  wound  was  closed  with  gauze 
drainage  for  eighteen  hours.  Not  only  did  the  woman  recover, 
but  pregnancy  continued  undisturbed  to  term.  In  another  case 
a  sharp  attack  of  catarrhal  appendicitis,  due  to  cold,  brought  on 
labor  at  the  sixth  month.  In  the  third  I  operated  in  the  .sixth 
month  for  an  appendicitis  which  antedated  conception,  and  re- 
moved a  badly  diseased  appendix.     The  woman  died  two  days 

which  the  urethra  was  obstructed  and  the  bladder  contained  4450  c.c.  or  urine  ; 
the  posterior  vaginal  wall  was  pressed  firmly  against  the  anterior  and  the  utenis  was 
displaced  upward  and  to  one  side  by  an  enormous  mass  of  feces,  "  Ann.  de  Gyn.," 
April,  1899.  '  "  Amer.  Jour.  Obstetrics,"  Feb.,  1897. 
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later,  when  it  was  found  that  lier  symptoms  and  death  had 
been  due  to  mihary  tuberculosis  and  not  to  an  exacerbation  of 
her  chronic  appendicitis.  In  the  fourth  the  woman  was  seized 
with  violent  vnniitintf  and  intense  abdominal  pain  at  eiglit  and  a 
half  months  of  gestation.  Labor  came  on  a  week  later  ;  there 
was  a  great  amelioration  of  symptoms,  but  four  days  later  her 
temperature  began  to  rise  and  the  pulse  was  accelerated.  On 
opening  the  abdomen  I  found  the  appendix  sloughed  off  and 
three  large  abscesses  in  the  lower  abdomen.  The  patient  died. 
Hemorrhoids. — The  pelvic  congestion  of  pregnancy  and  the 
mechanical  interference  with  the  circulation  by  the  bulk  of  the 
gravid  uterus  predispose  to  hemorrhoids,  and  aggravate  them 
if  they  antedate  conception.  Palliative  treatment  alone  is  per- 
missible. An  ointment  of  equal  parts  of  ung.  gall,  and  ung. 
stramon.  will  be  found  serviceable.  Cocain,  lead  salts,  and 
opium  may  al.so  be  u.seful.  Rest  in  the  horizontal  posture,  the 
knee-chest  posture  several  times  a  day,  and  the  routine  use  of 
laxatives  may  be  necessary.  As  in  al!  cases  of  hemorrhoids,  the 
bidet  gives  great  comfort. 
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Kidneys. — The  Kidney  ot  Pregnancy. — There  is  a  pathological 
condition  of  the  kidneys  so  frequently  developed  in  pregnancy 
(fifty -eight  out  of  se%'enty,  Fischer')  that  it  desen-esthe  name  of 
"kidney  of  pregnancy." 

Pathology, — There  is  anemia  with  fattj'  infiltration  of  the  epi- 
thelial cells,  without  acute  or  chronic  inflammation. 

Eliology. — The  causes  of  the  common  changes  in  the  kidney 
during  pregnancy  are  still  ob.scure.  They  have  been  attributed 
to  pressure  on  the  renal  blood-vessels,  to  the  direct  compression 
of  the  kidneys  by  the  gravid  uterus,  to  a  serous  condition  of  the 
blood  in  pregnancy,  to  the  influence  of  the  weather,  to  pressure 
upon  the  ureters,  and  to  spasmodic  contraction  of  the  renal  arteries. 
It  is  most  likely  that  the  condition  is  due  to  a  diminution  of 
the  blood-supply,  most  probably  brought  about  by  increased 
intra-abdominal  tension  and  by  a  contraction  of  the  arterioles  in 
the  kidneys,  due  to  the  irritation  to  which  they  are  subjected 
by  the  eftcte  substances  contained  in  superabundance  in  the 
blood  of  pregnant  women. 

Symptoms. — There  is  often  albuminuria  in  advanced  degrees 
of  the  condition.  Hyaline  and  granular  casts,  with  epithelium 
filled  with  fat,  may  be  found.      The  kidneys  may  prove  physio- 

1  "  Prager  med.  Wcxrhens.,"  1892,  No.  17. 
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logically  insufficient,  and  there  may  appear  all  the  symptoms  of 
renal  insufficiency  observed  in  true  nephritis. 

Frequency  and  Course. — About  six  per  cent,  of  all  pregnant 
women  have  albumin  in  the  urine,  though  a  vastly  larger  pro- 
portion show  some  degree  of  the  kidney  of  pregnancy,  if  there  is 
an  opportunity  for  a  postmortem  examination.  Albuminuria 
occurs  most  frequently  in  primigravidae.  The  kidney  disturbance 
runs  a  subacute  course,  manifesting  itself  most  plainly  in  the 
latter  months  of  gestation.  It  may  influence  the  general  health, 
the  course  of  pregnancy,  and  the  occurrence  of  eclampsia,  just 
as  inflammatory  renal  diseases  would  do.  The  renal  insufficiency 
exerts  a  malign  influence  upon  the  fetus,  also,  especially  in  the 
production  of  placental  apoplexies.  If  the  mother  becomes 
uremic,  the  fetus  is  also  poisoned  and  rarely  survives  its  birth 
more  than  a  few  hours.  The  dangers  to  both  mother  and  child 
are  greatest  if  the  condition  develops  suddenly.  The  renal  in- 
sufficiency of  the  kidney  of  pregnancy  disappears  with  the 
cessation  of  gestation. 

The  treatment  is  practically  the  same  as  for  true  nephritis, 
so  that  the  management  of  the  kidney  complications  of  pregnancy 
will  be  considered  without  reference  to  the  cause  of  the  kidney 
insufficiency. 

Acute  and  Chronic  Nephritis. — ^These  diseases  may  occur  at 
any  time  during  pregnancy,  with  their  usual  symptoms.  The 
extra  amount  of  work  thrown  upon  the  kidneys  during  pregnancy 
makes  the  prognosis  of  kidney  disea.ses  graver  than  at  other 
periods  of  adult  life,  and  a  more  energetic  treatment  may  be 
demanded  in  the  pregnant  than  in  the  non-pregnant  woman. 
Premature  expulsion  of  the  ovum  and  outbursts  of  eclampsia  are 
frequent.  Chronic  nephritis  may  be  acquired  before  or  during 
pregnancy.  Acute  nephritis  or  a  sudden  insufficiency  of  the 
kidneys  may  be  the  result  of  exposure  to  cold,  wet  feet,  sitting 
in  a  draft  when  overheated,  or  a  single  gratification  of  a  ravenous 
appetite. 

Differential  Diagnosis  between  True  Nephritis  and  the  Kidney 
of  Pregnancy. — If  the  kidney  disease  existed  before  pregnancy, 
well-marked  symptoms  will  develop  in  the  earlier  months. 
The  appearance  of  the  first  symptoms  after  the  sixth  month 
usually  justifies  the  assumption  that  the  disease  has  had  its 
origin  during  pregnancy,  and  is  nothing  more  than  the  tempo- 
rary disturbance  of  that  condition.  I  have,  however,  seen 
eclampsia  break  out  in  the  last  month  of  pregnancy  or  during 
labor  in  a  woman  who  had  a  history  of  violent  headaches  and 
scanty  urination  for  two  years  before  conception,  and  in  another 
who  had  had  scarlet  fever  during  girlhood.     In  both  these  women 
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there  was  probably  a  latent  nephritis,  though  there  was  not  a 
sign  of  it  ill  pregnancy  until  the  onset  of  the  convulsions.  The 
following  tlifferentiat  signs  may  aid  one  in  the  diagnosis  of  a 
doubtful  case  : 


Chronic  Nephritis. 
The  history  may  point  lo  its  existence 
liefore  pregnancy. 

Quantity  of  urine  increased  and  its  spe- 
cific gravity  low ;  but  these  condi- 
tions are  normal  in  preijiLincy. 

Sudden  diminution  in  quantity  may 
ajkjH-ar. 

Occasional  presence  of  albuminuric 
retinitis. 

The  symptoms  of  kidney  insufficiency 
— albuminuria,  edema,  somnolence, 
headache — apt  to  be  pronounced  in 
the  earlier  months. 

Tlie  outop.sy  shows  inflammator)' 
changes,  chronic  or  acute. 


Persists  after  delivery. 

Casts  appear  early  and  in  abundance. 


KiDNEV  OF  Pregnancy. 

The  history  would  indicaic  that  the 
kidneys  were  normal  lieff>re  concep- 
tion. 

Qunntily  of  urine  likely  to  be  increased 
ami  its  specific  gravity  is  low. 

.Sudden  diminution  possible,  as  in  true 
nephritis. 

l>aes  not  appear  in  the  kidney  of  preg- 
nancy, so  far  as  tny  observation 
goes. 

Do  not  appear,  as  a  rule,  until  after  the 
sixth  month  of  gestation. 

Anemia  and  fatly  degeneration  of  the 
kidney  are  found  postmortem.  No 
inflammatory  changes,  though  the 
kidneys  may  become  secondarily 
congested  if  convulsions  have  oc- 
curred. 

Di.sapiKars  after  deliver)'. 

Casts  only  in  bad  cases,  not  Bp|>earing 
usually  until  the  other  symptoms  of 
kidney  insufficiency  have  developed. 

Treatment. — It  is  always  of  paramount  importance  to  know, 
in  any  case  of  pregnancy,  what  the  condition  of  the  kidncj's  may 
be ;  hence  in  all  cases  the  urine  should  be  repeatedly  examined, 
at  least  evcrj'  two  weeks  during  the  earlier  months  and  once 
a  week  during  the  last  month.  If  albumin  appears,  but  if  its 
quantity  is  .small,  if  there  are  no  casts,  no  history  of  a  previous 
nephriti.s,  and  no  symptoms  of  general  systemic  disturbance, 
dietetic  and  hygienic  management  may  be  sufficient,  so  long  as 
the  case  is  kept  under  careful  observation.  Meat  should  be 
eaten  but  once  every  other  day.  l-argc  drafts  of  water  should 
be  systematically  drunk.  The  greatest  prudence  must  be  exer- 
cised about  adequate  underclothing,  exposure  to  cold  and  wet 
feet,  and  a  laxative  should  be  taken  regularly,  if  it  is  required. 
If  the  amount  of  urine  voided  is  decidedly  diminished,  if  casts 
are  discovered  and  edema  appears,  the  patient  should  keep  her 
room  or  should  be  put  to  bed  ;  the  bowels  must  be  kept  freely 
open  ;  the  diet  should  be  reduced  to  milk  and  Basham's  mixture, 
or  some  other  diuretic  should  be  given.  Three-grain  doses  of 
caffein  have  given  good  results.  Benzoic  acid  is  also  .satisfactory'. 
If  an  exclusive  milk  diet  is    impossible,   milk   soups,   a   small 
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amount  of  toast,  the  lighter  vegetables, — squash,  asparc^us, 
beets,  salad,  spinach,  etc., — may  be  allowed  in  small  quantities. 
If  under  this  plan  of  treatment  the  symptoms  grow  progres- 
sively worse,  the  termination  of  pregnancy  is  necessary.  There 
is  no  disease  of  pregnancy  with  which  the  physician  can  so  ill 
afford  to  trifle  as  this. 

Obscurity  of  vision  or  actual  blindness,  demonstrating  usually 
the  presence  of  albuminuric  retinitis,  indicates  the  induction  of 
labor  or  of  abortion  without  a  moment's  unnecessary  delay. 
Both  ophthalmologists  and  obstetricians  of  experience  are  agreed 
that  if  the  woman's  vision,  nay,  if  her  life,  is  to  be  saved,  preg- 
nancy must  be  terminated  at  once.  It  should  be  remembered 
that  if  interference  is  long  postponed,  it  may  come  too  late. 
After  the  uterus  is  emptied  eclampsia  may  occur,  if  the  woman's 
system  is  allowed  to  become  thoroughly  saturated  with  the  effete 
products  of  life  activity  in  both  mother  and  fetus,  which  the 
physiologically  insufficient  kidneys  do  not  excrete.  I  am  in  the 
habit  of  depending  upon  the  quantity  of  albumin  as  a  guide  to 
determining  the  question  of  inducing  labor.  In  every  case  of 
albuminuria  in  pregnancy  I  have  daily  examinations  made  with 
an  Esbach  albuminometer.  If,  in  spite  of  confinement  to  bed, 
a  milk  diet,  ingestion  of  large  quantities  of  water,  diuretics,  and 
hot  baths  every  other  day,  the  albumin  steadily  or  suddenly 
increases,  I  terminate  pregnancy.  A  sudden  diminution  in  the 
quantity  of  urine,  excessive  edema,  and  somnolence  would  also 
decide  the  question  indubitably  in  favor  of  terminating  gestation. 
The  quantity  of  urea  excreted  would  always  be  of  great  interest 
and  value  in  deciding  for  or  against  the  induction  of  labor,  but 
unless  the  total  amount  of  urine  in  the  twenty-four  hours  is 
measured,  the  exact  estimation  of  the  quantity  of  urea  excreted 
is  impracticable. 

Renal  tumors  are  rare.  They  are  to  be  diagnosticated  and 
treated  according  to  the  individual  features  of  the  case,  but  it 
must  be  borne  in  mind  that  any  disease  or  abnormality  of  the 
kidney  predisposes  to  insufficiency  of  excretion.  The  anatomi- 
cally perfect  kidney  is  likely,  but  not  certain,  to  be  physiologically 
sufiicient.  The  unhealthy  kidney  will  probably,  but  not  certainly, 
be  insufficient. 

Dislocation  of  the  Kidney. — ^The  right  kidney  is  almost  always 
the  one  affected.  The  displacement  of  the  kidney  is  not  infre- 
quently associated  with  displacements  of  the  gravid  uterus. 
Abortion  may  result  if  the  floating  kidney  happens  to  become 
twisted  upon  its  pedicle.  From  the  pressure  to  which  the 
displaced  kidney  is  subjected,  and  in  consequence  of  interference 
with  the  renal  circulation  by  torsion  of  the  vessels,  the  kidney  of 
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fore,  that  the  spinal  nerves  exercise  an  inhibitory  action  upon 
the  uterine  muscle,  the  removal  of  which  facilitates  parturition. 

The  Peripheral  Nerves. — Obstinate  neuralgias  appear  in  preg- 
nane}-, which  may  be  little  benefited  by  treatment,  and  only 
disappear  after  labor.  It  should  be  remembered  that  localized 
pains  of  a  neuralgic  character  in  the  head,  face,  or  breast  are 
often  indicative  of  advanced  kidney  disease  in  pregnancy.  Mul- 
tiple neuritis  may  have  its  origin  in  gestation,  especially  in 
alcoholic  subjects. 

The  Neuroses  of  Pregnancy. — Chorea. — The  milder  grades 
of  the  disease  are  not  uncommon  in  pregnancy.     Buist  ^  collected 
225  cases.     Sixt>'  per  cent,  of  the  cases  occur  in  primigravidae. 
Heredity',  chlorosis,  rheumatism,  and  the  existence  of  the  disease 
in  the  patient's  childhood  are  predisposing  causes.     Chorea  is 
almost  always   aggravated    by  the    coexistence   of  pregnancy, 
though  in  one  case  recorded  the  chorea  ceased  when  the  woman 
became  pregnant.  ^     In  the  graver  variety  of  the  disease  premature 
expulsion  of  the  ovum  is  apt  to  occur,  followed  by  death  of  the 
mother  in  about  one-fourth  of  the  cases.     Buist's  statistics  give 
45  deaths  out  of  225   cases, — 17.6  percent.     Insanity  is   not 
infrequently  associated  with  or  follows  chorea  in  the  child-bear- 
ing woman. 

Treatment. — Fowler's  solution,  iron,  nerve  sedatives,  change 
of  air,  and  nutritious  diet  are  indicated  in  the  milder  cases.  The 
graver  cases  may  actually  require  an  anesthetic  for  the  temporary 
control  of  the  violent  movements  until  the  induction  of  prema- 
ture labor  can  be  effected,  whereupon  there  is  usually  a  spon- 
taneous recovery  unless  the  termination  of  pregnancy  has  been 
tlelayed  too  long. 

Epilepsy  is  a    rare   complication   of  pregnancy.      As   a  rule, 

epilepsy  does  not  influence  unfavorably  the  cour.se  of  ge.sbition. 

^he  convuLsions  are  often  absent  during  pregnancy,  but  make 

*heir  appearance  again  during  and  after  the  puerperium  or  upon 

the   rcapixrarance   of   nien.struation   after    the    child   is   weaned. 

-Tliis  disease  is  most  likely  to  be  confused  with  eclampsia  (see 

i^clanij)sia).     Cases  have  been  reported  in  which  the  infant,  after 

fcirth,  }>rcscnted  the  symptoms  of  the  maternal  di.sea.se  and  died. 

Hysteria  in  its  minor  grades  occurs  frequently  during  preg- 

■^.ancy,  but,  as  a  rule,  does  not  e.xert  an  unfavorable  influence 

*-*F*on  the  course  or  duration  of  gestation. 

'  "Trans.  Kdinb.  Obst.  Soc.,"  1894-95. 

*  In  a  patient  in  the  Maternity  Hospital,  a  young  (jirl   illegitimately  pregnant, 
'      *'><>rra  which  she  had  ha<l  in  childhood  reappeared  within  a  week  of  the  fruitful 
^jr**'u  ».      1  was  obliged  to  induce  labor  in  the  eighth  month  on  account  of  the  severity 
'l>e  svmptoms. 
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pregnancy  may  develop.  Tliere  sometimes  occurs  acute  liydro- 
nephrosis  with  high  fever,  rapid  pulse,  great  abdominal  tender- 
ness, sudden  increase  in  the  size  of  tlie  kidney,  and  the  jieriton- 
itic  expression.  Ice  applications  over  the  kidney  relieved  the 
patient  in  the  single  case  under  the  author's  observation.  A  con- 
genital fi.xation  of  the  kidney  in  the  pelvis  has  been  noted  in  the 
child-bearing  woman.'  It  is  usually  the  left  (fourteen  out  of 
fifteen  cases  (Cragin)). 

Diseases  of  the  Pelvis  of  tlie  Kidney. — Pyelitis  has  the  history 
of  all  the  infectious  diseases  in  pregnancy  ;  it  is  aggravated  b\'  the 
condition,  and  reacts  unfavorably  upon  it.  IVemature  expulsion 
of  the  fetus  is  apt  to  occur.  Pyelitis  rarely  develops  primarily  in 
pregnancy'.      It  arises  much  more  frequently  after  labor. 

Hydronephrosis. — A  displaced  and  adherent  gravid  uterus 
may  occlude  the  ureters,  with  this  result.  The  condition  requires 
the  reposition  of  the  uterus. 

A  renal  catcuhis  is  apt  to  induce  abortion.  Renal  colic  in 
pregnancy  is  to  he  treated  in  the  usual  manner,  without  regard 
to  the  patient's  condition.  The  surgical  treatment  is  not  contra- 
indicated. 


Diseases  of  the  Bladder. — Irritabliity  is  a  functional  disturb- 
ance, and  occurs  in  an  exaggerated  degree  in  iiyperesthctic  in^ 
dividuals,  who  feel  acutely  the  pressure  of  the  gravid  uterus. 
Some  degree  of  irritability  of  the  bladder  is  seen,  as  a  rule,  in 
pregnant  women. 

The  treatment,  if  an\'  is  required,  may  consist  of  the  reposition 
of  a  displaced  uterus.  If  the  disturbance  is  purely  neurotic, 
nerve  sedatives  are  indicated. 

The  incontinence  of  retention  is  one  of  the  most  distinctive 
symptoms  of  a  backward  displacement  of  the  gravid  uterus. 
There  may  be,  however,  a  neurotic  incontinence  and  a  paretic 
incontinence  in  pregnancy. 

Vesical  hemorrhoids  are  due  to  an  increased  blood-supply  to 
tlie  part  and  an  interference  witli  the  circulation  by  the  pressure 
of  the  pregnant  uterus.  Hematuria  may  be  a  symptom.  If  the 
loss  of  blood  becomes  alarming,  astringents  may  be  injected  into 
the  bladder  ;  the  knee-chest  posture  should  be  assumed  at  fre- 
quent intervals,  and  the  bowels  must  be  kept  freely  opened. 

Cystitis  is  more  frequent  after  labor  than  in  pregnane}' ;  com- 
plicating pregnancy,  it  may  be  due  to  gonorrhea. 

'  Cragin  has  collected  five  cases  in  addition  lo  his  own.  The  author  has  re- 
ported a  case  not  included  in  Cragin's  stalislics  :  "Am.  Junr.  of  Obslet.,"  July, 
1898. 
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Vesical  CakulL — It  is  important  that  vesical  calculi  be  dis- 
covered before  labor.  They  should  be  removed  through  the 
urethra  or  by  vaginal  lithotomy  during  the  last  month  of  preg- 
nancy, so  that  if  labor  is  induced  by  the  operation,  the  child  shall 
not  suffer  by  reason  of  its  prematurity.  It  is  unfortunate  for  the 
woman  if  she  fall  in  labor  with  an  undetected  stone  in  the 
bladder.     A  vesicovaginal  fistula  is  likely  to  be  the  result. 

Anomalies  of  the  Urine  in  Pregnancy. — Polyuria  is  an  ex- 
aggeration of  the  physiological  increase  of  the  uiine  in  pregnancy. 
It  sometimes  reaches  an  astonishing  degree.  I  have  had  under 
my  charge  a  woman  who  passed  220  ounces  of  urine  a  day. 
There  is  usually  great  thirst  and  the  urine  has  a  very  low 
specific  gravity,  but  should  contain  no  albumin  or  sugar.  The 
woman's  health  remains  unimpaired,  and  it  is  unwise  to  attempt 
to  diminish  the  excretion.    After  delivery,  the  polyuria  disappears. 

The  urine  may  be  diminished  in  quantity,  may  be  high  colored, 
and  may  have  a  high  specific  gravity',  as  tiie  result  of  errors  in 
diet  and  inactivity  of  the  skin  and  bowels.  This  condition 
should  never  be  regarded  with  indififerencc.  It  shows  an  in- 
creased strain  upon  the  kidneys  that  may  determine  their  break- 
down. Meat  should  be  temporarily  excluded  from  the  diet. 
The  bowels  should  be  kept  open,  and  water  mu.st  be  drunk  in 
large  quantities. 

Upuria,  occasionally  observed  in  the  pregnant  woman,  is  ex- 
plained by  the  unusual  quantity  of  fat  in  all  the  tissues  of  the 
body,  making  its  way  even  into  the  blood-current.  An  oiled 
catheter  may  be  the  source  of  the  fat.  This  abnormality  docs  not 
necessarily  affect  the  woman's  general  health. 

Chyluria  occasionally,  but  vcrj'  rarely,  appears.  It  is  of  no 
pathological  import. 

Peptonuria  and  acetonuria  may  develop  in  pregnancy  in  con- 
sequence of  fetal  death  or  without  ascertainable  cause.  The 
latter  condition  is  not  infrequently  associated  with  eclampsia. 
The  characteristic  odor  of  the  woman's  bieath  may  be  well 
marked. 

Hematuria  may  be  the  result  of  vesical  hemorrhoids.  It 
may,  however,  indicate  acute  cystitis,  ulceration,  a  vesical  tumor, 
stone,  acute  nephritis,  or  some  other  disease  of  the  kidneys  pre- 
disposing to  hemorrhage. 

Olycosuria  in  the  pregnant  woman  ranks  next  in  clinical  im- 
portance to  albuminuria.  It  has  been  found  by  some  observers 
in  from  sixteen  to  fifty  per  cent,  of  cases,  but  this  is  not  my  ex- 
perience. In  the  routine  examination  of  the  urine  of  all  pregnant 
women  under  my  charge,  I  do  not  find  sugar  by  Fehling's  test 

in  one  per  cent,  of  the  cases. 
16 
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There  arc  two  distinct  varieties  of  glycosuria  in  pregnancy. 
One  is  due  to  absorption  from  the  breasts,  and  tlie  sugar  in  tl)e 
urine  is  lactose,  and  not  glucose. '  There  arc  no  systemic  symp- 
toms in  this  variety.  The  other  is  true  diabetes  mellitus,  which 
is  said  to  occur  more  frequently  in  pregnant  than  in  non-preg- 
nant women, ^  and  if  it  exists  before  pregnancy  is  aggravated  by 
the  latter  condition.  In  7  out  of  ig  cases  the  disease  determined 
fetal  death,  and  in  4  out  of  t  5  ca.ses  the  mother  died  shortly  after 
labor.*  Diabetes  mellitus  may  ap[x;ar  in  pregnancy  with  all  its 
characteristic  .symptom.s  and  may  disappear  after  labor.  I  have 
one  patient  who  regularly  develops  the  disease  in  every  preg- 
nancy. It  is  not  certain,  however,  to  reappear  in  subsequent 
gestations. 

Albuminuria  is  found  in  about  six  [jer  cent,  of  pregnant 
women,  as  already  stated.  Its  cause  is  the  kidney  of  pregnancy 
or  nephritis. 
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The  Brain. — The  inflammatory  diseases  of  the  brain  are  acci- 
dental complications  of  pregnancy  and  are  rare  ;  they  e.xert  no 
special  influence  upon  gestation,  nor  do  they  modify  its  course, 
except  cerebrospinal  meningitis,  which  is  infectious,  and  therefore 
has  the  same  influence  upon  and  is  influenced  in  the  same  way 
by  pregnancy  as  the  other  infectious  fevers.  That  is  to  say,  it  is 
aggravated  by  the  woman's  condition  and  exercises  a  deleteri- 
ous influence  upon  that  condition. 

Congestion  of  the  brain  predisposes  to  apoplexy,  an  accident 
which,  serious  as  it  is,  has  no  influence  upon  the  course  of  preg- 
nancy or  labor  if  the  woman  recovers  from  the  cerebral  hemor- 
rhage. 

The  Spinal  Cord. — Inflammatory  diseases  of  this  structure  are 
also  accidental  complications,  and  are  without  inlluence  upon 
pregnancy  or  labor. 

Paralyses: — The  woman  may  be  tlie  subject  of  parajilegia  and 
yet  pregnancy  and  labor  are  entirely  uncomplicated.  The  latter 
process,  indeed,  is  easier  in  such  women.    It  would  appear,  there- 

'  In  L'B.ses  of  glycosuria  a  chemical  or  polnristopic  examinntiim  slioulil  always  be 
made,  if  possible,  tt)  dclennine  Ihe  kiiifl  of  sn^nr  in  the  urine.  l.ac[osuria  rctjuircs 
no  Ueatiueiit.     True  glycosuria  deiiuiids  riBi<l  ilieliiij,'. 

'  The  idea  ihat  diabetes  mellitus  is  more  likely  to  occur  in  pregnant  than  ia 
non-pregnant  Wiunen  may  have  l>een  due  lo  the  rather  cointnon  appearance  of  lac- 
tosuria.  In  157  caws  of  true  diabetes  mellitus  in  women,  reported  by  Grie.singer 
»nd  Krcrichs,  only  three  were  in  pregnant  women. 

•Matthews  Duncan,  "On  Puerperal  Diabetes,"  '•  ObsteU  Tr.,"  vol.  xxiv, 
p.  256. 
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fore,  that  the  spinal  nerves  exercise  an  inhibitory  action  upon 
the  uterine  muscle,  the  removal  of  which  facilitates  parturition. 

The  Peripheral  Nerves. — Obstinate  neuralgias  appear  in  preg- 
nancy, which  may  be  little  benefited  by  treatment,  and  only 
disappear  after  labor.  It  should  be  remembered  that  localized 
pains  of  a  neuralgic  character  in  the  head,  face,  or  breast  are 
often  indicative  of  advanced  kidney  disease  in  pregnancy.  Mul- 
tiple neuritis  may  have  its  origin  in  gestation,  especially  in 
alcoholic  subjects. 

The  Neuroses  of  Pregnancy. — Chorea. — The  milder  grades 
of  the  disease  are  not  uncommon  in  pregnancy.  Buist '  collected 
225  cases.  Sixty  per  cent,  of  the  cases  occur  in  primigravidas. 
Heredity,  chlorosis,  rheumatism,  and  the  existence  of  the  disease 
in  the  patient's  childhood  are  predisposing  causes.  Chorea  is 
almost  always  aggravated  by  the  coexistence  of  pregnancy, 
though  in  one  case  recorded  the  chorea  ceased  when  the  woman 
became  pregnant.  ^  In  the  graver  variety  of  the  disease  premature 
expulsion  of  the  ovum  is  apt  to  occur,  followed  by  death  of  the 
mother  in  about  one-fourth  of  the  cases.  Buist's  statistics  give 
45  deaths  out  of  225  cases, — 17.6  percent.  Insanity  is  not 
infrequently  associated  with  or  follows  chorea  in  the  child-bear- 
ing woman. 

Treatment. — Fowler's  solution,  iron,  nerve  sedatives,  change 
of  air,  and  nutritious  diet  are  indicated  in  the  milder  cases.  The 
graver  cases  may  actually  require  an  anesthetic  for  the  temporary 
control  of  the  violent  movements  until  the  induction  of  prema- 
ture labor  can  be  effected,  whereupon  there  is  usually  a  spon- 
taneous recovery  unless  the  termination  of  pregnancy  has  been 
delayed  too  long. 

Epilepsy  is  a  rare  complication  of  pregnancy.  As  a  rule, 
epilepsy  does  not  influence  unfavorably  the  course  of  gestation. 
The  convulsions  are  often  absent  during  pregnancy,  but  make 
their  appearance  again  during  and  after  the  puerperium  or  upon 
the  reappearance  of  menstruation  after  the  child  is  weaned. 
This  disease  is  most  likely  to  be  confused  with  eclampsia  (see 
Eclampsia).  Cases  have  been  reported  in  which  the  infant,  after 
birth,  presented  the  symptoms  of  the  maternal  disease  and  died. 

Hysteria  in  its  minor  grades  occurs  frequently  during  preg- 
nancy, but,  as  a  rule,  does  not  exert  an  unfavorable  influence 
upon  the  course  or  duration  of  gestation. 

>  "Trans.  Edinb.  Obst.  Soc.,"  1894-95. 

'  In  a  patient  in  the  Maternity  Hospital,  a  young  girl  illegitimately  pregnant, 
a  chorea  which  she  had  had  in  childhood  reappeared  within  a  week  of  the  fruitful 
coitus.  I  was  obliged  to  induce  labor  in  the  eighth  month  on  account  of  the  severity 
of  the  symptoms. 
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Tetany  may  have  its  origin  in  pregnancy.  ^  It  is  usually 
mild  in  type,  ending  in  recovery,  but  it  may  possibly  end  fatally, 
in  consequence  of  interference  with  respiration,  by  the  firm  con- 
traction of  the  thoracic  muscles. 

Uncontrollable  hiccup,  vomiting,  and  coughing  are  usually 
pure  neuroses,  and  yield  most  readil)-,  if  they  yield  at  all,  to  anti- 
spa.smudic  remedies,  or  to  a  profound  nervous  impression. 

Organs  of  Special  Sense. — Eyes. — l-'ailing  \ision  should 
always  indicate  an  examination  of  the  urine  for  signs  of  advanced 
kidney  disease.  Occasionally,  however,  there  occurs  complete 
temporarj'  blindness,  associated  only  with  anemia  of  the  eye- 
ground,  due  to  a  reflex  contraction  of  the  retinal  arterj-. 

Hearing. — Disturbances  of  this  sen.se  are  rare  and  are  usually 
teniporar)',  but  they  may  be  permanent  They  arc  often  inex- 
plicable. Some  anomaly  of  the  external  auditory  canal  may  be 
found,  as  a  hematoma,  which  was  the  cause  in  one  reported 
case  of  deafness  in  a  gravid  woman.  In  my  experience  the 
hearing  of  a  deaf  person  has  been  worse  duiing  pregnancy  than 
at  other  times. 

Psychical  Disturbances. — Insanity. — Frequency. — Of  all 
cases  of  insanity  in  women,  about  eight  per  cent,  have  their 
origin  in  the  child-bearing  process.  About  one  in  four  hundred 
women  confined  become  insane. 

Prcdisposiiij^  Causes. — The  nervous  excitation  of  gestation  in 
women  predisposed  by  hereditary  influence  to  mental  breakdown, 
great  reduction  in  physical  strength,  and  prolonged  mental  strain 
or  worry  should  excite  the  physician's  anxiety  for  his  patient's 
mind. 

Exciting  causes  may  be  exaggerated  anemia,  as  from  prolonged 
lactation  ;  septicemia  ;  albuminuria  ;  profound  emotions,  as  e.xag- 
gerated  fear  of  impending  danger ;  the  remorse  and  shame  of 
illegitimate  pregnancy  ;  the  grief  of  a  deserted  woman  ;  accidents, 
as  hemorrhage  ;  great  physical  or  mental  exhaustion.  Chorea, 
associated  with  insanity,  results  rather  froni  tiie  .same  predis- 
posing or  exciting  causes,  and  should  not  be  considered  in  itself 
as  a  cause  of  the  insanity.  In  my  e.xperiencc,  insanity  in  the 
child-bearing  woman  has  almost  always  resulted  from  some  pro- 
found emotion.  One  of  my  patients  became  insane  after  the 
death  of  her  child  ;  another,  because  her  hu.sband  deserted  her; 
a  third,  some  days  after  her  delivery,  received  a  letter  from  her 
seducer  casting  her  off  She  fainted  on  reading  it,  became  a 
raving  lunatic  that  same  night,  and  died  of  maniacal  exhaustion 

'Neumann,  "Zwei  Fllle  von  Tetatiic  ("iruvidaruiri,"  "Archiv  f.  Gjm.,"  Bd. 
xlviii,  H.  3;  also  Meinert,  ibid.,  Bd.  !v,  li.  2,  has  collected  21  cases. 


PSYCHICAL  DISTURBANCES.  245 

within  two  weeks.  A  number  of  women  under  my  observation 
have  lost  their  minds  from  the  shame  of  illegitimate  impregnation. 

Symptotns. — ^The  form  of  insanity  may  be  mania,  melan- 
cholia, or  a  condition  of  profound  lethargy,  stupidity,  and  mental 
confusion.  If  a  woman  in  this  last  condition  is  asked  a  question 
in  a  sharp  tone  of  voice,  there  is  a  momentary  flicker  of  intelli- 
gence in  her  face,  but  before  the  import  of  the  question  reaches 
her  brain,  she  is  sunk  again  in  her  extraordinary  apathy  and 
indifierence  to  her  surroundings. 

Itme  of  Occurrence. — Most  frequently  mental  breakdown 
occurs  during  the  puerperium,  next  in  frequency  during  lactation, 
and  least  frequently  during  pregnancy.  Mania  is  the  most,  mental 
apathy  or  confusion  the  least,  frequent  form  of  puerperal  insanity. 
Melancholia  is  commoner  in  pregnancy  than  in  the  puerperium. 

The  diagnosis  of  insanity  is  usually  easy.  It  is,  however, 
important  to  distinguish  puerperal  insanity  from  the  temporary 
delirium  of  labor,  delirium  tremens,  the  delirium  of  fever, 
especially  that  of  septicemia,  and  from  preexisting  insanity. 

The  temporary  delirium  of  labor  is  common.  It  is  usually 
momentary,  in  the  midst  of  the  most  acute  suffering  of  labor, 
and  varies  in  degree,  from  an  outbreak  of  hilarity  to  violent 
mania. 

Delirium  Tremens. — Labor,  like  an  accident  or  surgical  ope- 
ration, may  precipitate  an  attack  in  hard  drinkers.  The  history 
of  the  patient,  and  her  symptoms,  should  demonstrate  the  nature 
of  the  case. 

The  delirium  of  fever  in  ciiild-bearing  women  is  commonly 
due  to  septic  infection.  It  is  frequently  necessary  to  wait  until 
the  fever  subsides  to  determine  if  it  be  the  cau.se  of  the  mental 
symptoms. 

Preexistliig  Insanity  is  recognized  by  the  previous  history  of 
the  patient,  if  it  can  be  obtained. 

Prognosis. — About  two-thirds  of  the  women  recover  their 
reason  in  from  three  to  six  months  ;  of  the  other  third,  from  two 
to  ten  per  cent,  die  of  septic  infection  or  exhaustion  ;  the  rest 
remain  permanently  insane. 

The  treatment  is  best  carried  out  in  an  asylum.  Many  patients, 
however,  will  not  be  allowed  by  their  families  to  enter  an 
asylum.  In  such  cases  a  modified  rest-cure,  combined  with 
administration  of  iron,  arsenic,  and  a  nutritious  diet,  together 
with  systematic  exercise  in  the  open  air,  will  hasten  the  cure. 
The  most  careful  supervision  must  be  exercised  at  all  times,  to 
prevent  the  patient  doing  an  injury  to  herself,  her  infant,  or  her 
attendants. 
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Under  this  iicading  are  considered  those  diseases  of  the  heart, 
of  the  thyreoid  gland,  of  tlie  blood-vessels,  and  of  the  blood, 
which  have  their  origin  in  pregnancy  or  are  much  aggravated 
by  that  condition. 

The  Heart. — Valvular  disease  of  the  heart  usually  antedates 
impregnation.  It  may,  however,  owe  its  origin  to  septic  infection 
during  the  child-bearing  process,  or  to  rheumatism  acquired 
after  conception.  A  woman  may  have  valvular  di.sease  of  the 
heart  without  uuirmur  or  other  clinical  signs  until  she  becomes 
pregnant,  when  the  disturbance  of  the  circulation  occasions  a 
loud  heart-murmur  and  symptoms  perhaps  of  heart-weakness. 
One  of  my  patients  has  a  heart-murmur  in  her  pregnancies, 
which  may  be  heard  .some  distance  from  her  body,  but  which  is 
inaudible  at  other  times. 

I^-ogiwsis. — Abortion  is  induced  in  about  twenty-five  p)er 
cent,  of  all  cases,  as  the  result  of  placental  apople.vies,  or  of  the 
stimulatit^n  of  the  uterus  to  contraction  by  the  accumulation  of 
carbon  dioxid  gas  in  the  blood.  I'regnancy  distinctly  increases 
the  danger  of  the  heart-lesion.  In  fifty-eight  serious  cases, 
twenty-three  died  after  a  premature  delivery  of  the  child.  In 
milder  ca.ses  the  progno-sis  is  not  grave,  yet  the  woman's  con- 
dition is  by  no  means  free  from  danger.  The  complications 
particularly  to  be  dreaded  during  gestation  are  :  afresh  outbreak 
of  endocarditis,  fatty  degeneration  of  the  papillary  muscles,  and, 
esjjecially,  congestion  of  the  lungs.  If  the  disease  be  of  long 
standing  antl  serious  in  character,  it  appears,  from  statistical 
studies,  that  about  half  the  women  will  die.'  If  there  is  good 
compensation,  however,  there  may  not  be  an  untoward  s\-mptom, 
or,  at  most,  occa.sional  palpitations,  some  dyspnea,  edema,  and  a 
tendency  to  renal  congestion,  witii  albuminuria. 

Treatment. — The  pregnant  woman  with  valvular  disease  of  the 
heart  mu.st  be  carefully  watched.  1  ler  urine  should  be  examined 
at  frequent  intervals.  On  the  first  ap}x;arance  of  symptoms 
pointing  to  inadequate  compensation,  digitahs  or  strophanthus 
must  be  administered,  and  it  is  commonly  necessary  to  increase 
the  tiose  as  pregnancy  ad\'ances.  The  bowels  mu.st  Ixr  kept 
freely  opened.  Moderate  exercise  in  the  open  air  is  an  advan- 
tage, but  rest  in  the  recumbent  posture  must  be  ordered  at  fre- 
quent intervals  during  the  day.      Meat  should  be  eaten  sparingly 

'  This  is  not,  however,  my  experience  ;  with  pro]ii:r  treatment  I  have  no  fear  of 
heart  disease  in  pregnancy  {see  Dystocia). 
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on  account  of  the  likelihood  of  kidney  breakdown,  and  extra  pre- 
cautions must  be  taken  against  suddenly  throwing  greater  work 
upon  the  kidneys  by  chilling  the  skin.  Flatulent  dyspepsia  is 
not  infrequent  in  cardiac  weakness.  It  should  be  carefully 
treated.  It  is  almost  unnecessary  to  state  that  the  woman  must 
avoid  any  sudden,  violent  physical  effort,  and  should  be  spared 
any  cause  for  mental  excitement.  Finally,  pregnancy  should 
never  be  allowed  to  continue  longer  than  the  thirty-sixth  week 
in  a  woman  who  exhibits  any  symptom  of  imperfect  compensa- 
tion. 

The  Heart-muscle. — Suppurative  myocarditis  is  only  seen 
in  connection  with  septic  infection.  Brown  atrophy  of  the  myo- 
cardium has  been  noted  as  a  very  rare  complication  of  preg- 
nancy ;  fatty  degeneration  of  the  heart-muscle  may  occur  acutely 
in  consequence  of  general  systemic  septic  infection,  or  as  a  result 
of  the  accumulation  of  poisons  in  the  blood  when  the  kidneys 
are  functionally  insufficient. 

Graves'  Disease  and  Qoiter. — These  diseases  are  unfavor- 
ably influenced  by  pregnancy.  The  former  may  have  its  origin 
in  gestation.  It  predisposes  the  woman  to  uterine  hemorrhages 
and  may  be  a  cause  of  fetal  death.  It  may  and  usually  will  dis- 
appear after  delivery.  I  have  one  patient  in  whom  exophthal- 
mic goiter  with  all  its  classical  symptoms  has  recurred  regularly 
in  three  successive  pregnancies,  the  woman  at  other  times  being 
quite  free  from  the  disease.  A  goiter  may  take  on  so  exag- 
gerated a  development  during  pregnancy  that  asphyxia  is 
threatened,  and  tracheotomy  may  be  necessary. 

The  Blood-vessels. — The  disease  of  most  clinical  interest  in 
these  structures  is  varicose  veins  in  the  rectum,  anus,  broad 
ligament,  bladder,  vagina,  external  genitalia,  the  abdominal  walls, 
and  lower  extremities.  In  the  last  there  may  develop  a  pressure 
edema,  associated  usually  with  varicose  veins. 

The  causes  of  varices  in  pregnancy  are  changes  in  the  invest- 
ing muscular  sheath  of  the  veins,  the  increased  quantity  of  blood, 
and  mechanical  obstruction  to  the  circulation  by  the  bulk  of  the 
growing  uterus.  Atheroma  and  degenerative  changes  may  be 
found  in  the  vessel-walls  as  the  result  of  kidney  insufficiency. 

Complications. — There  may  be  rupture,  with  possibly  a  fatal 
hemorrhage,  a  severe  interstitial  bleeding,  or  extensive  e.xtravasa- 
tion  of  blood  under  the  skin.  Thromboses  and  phlebitis,  with 
suppuration  and  septic  infection,  may  occur.  As  the  result  of 
itching  and  scratching,  eczema  or  even  erysipelas  of  the  affected 
part  may  develop. 

Treatment. — An  elastic  bandage  or  stocking  should  be 
ordered  for  varices  of  the  legs.     Small  doses  of  heart-tonics  are 


Fig.  170. — Varicose  veins  (if  llje  luwcr  t-xlrcmily  in  a  pregnant  woman  at  term. 

by  weak  solutions  of  carbolic  acid  or  by  cocain.     The  woman 
herself  should  be  instructed  how  to  check  hemorrhages,  in  case 

the  cli.stended  veins  burst. 

Aneurysms  are  naturally  unfavorably  affected  by  pregnancy. 
The  hypcrtroph)'  of  the  heart,  the  increased  quantity  of  blood,  and 
the  mechanical  interference  with  the  circulation  in  gcsfcUion  are  all 
unfavorable  factors.  Such  a  ca.se  should  be  managed  on  the 
same  principles  that  govern  the  treatment  of  cardiac  coniplica- 
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tions.      By  this   plan    I    have   successfully  delivered   a  young 
woman  with  an  enormous  aneurysm  of  the  arch  of  the  aorta. 

The  Blood. — Pregnancy  may  have  a  decided  influence  in 
producing  those  blood  diseases  which  are  characterized  by  a 
marked  alteration  in  its  constituent  parts.  Pernicious  anemia  and 
leukemia*  may  have  their  origin  in  gestation,  and  should  they 
already  exist,  they  are  aggravated  by  the  existence  of  pregnancy. 
Pregnancy  should  be  promptly  interrupted  if  these  blood  diseases 
are  obviously  progressing  from  bad  to  worse.  The  anemia  of 
pr^nancy  may  be  so  exaggerated  as  to  appear  pernicious,  but 
arsenic,  iron,  and  nutritious  diet  after  delivery  usually  effect 
a  cure.  Purpura  hamorrftagica  is  apt  to  be  rapidly  fatal  in  preg- 
nancy, which  it  always  interrupts.  The  disease  usually  destroys 
the  fetus  before  it  is  expelled.  The  maternal  death  may  be  due 
to  postpartum  hemorrhage  or  to  sepsis. 
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The  Nose. — ^The  sense  of  smell  may  be  more  acute,  and 
peculiarities  in  this  sense  are  developed,  as  abhorrence  for  certain 
odors,  which  may  excite  nausea  and  vomiting  in  neurotic  indi- 
viduals. 

More  important  is  the  disposition  to  epistaxis,  which  may  be 
so  severe  as  to  threaten  life.  Epistaxis,  however,  is  a  more 
serious  complication  of  parturition  than  of  pregnancy.  It  can 
only  be  checked  by  the  rapid  termination  of  labor.  Meanwhile 
the  nares  should  be  packed. 

The  Larynx. — If  a  tumor,  tubercular  or  syphilitic  disease  be 
present,  there  is  a  constant  danger  of  edema  of  the  glottis,  which 
will  require  tracheotomy. 

The  Bronchi  and  Lungs. — Bronchial  catarrh  ordinarily  is  not 
harmful,  but  prolonged  coughing  may  cause  abortion,  and  the 
hydremic  condition  of  the  blood  in  pregnancy  predisposes  to 
pulmonary  edema.  The  cough  may  have  a  neurotic  clement  in 
it,  and  may  be  most  persistent.  In  its  treatment  I  have  obtained 
better  results  from  oil  of  sandalwood  than  from  any  other  single 
remedy. 

Pneumonia. — The  symptoms  of  this  disease  arc  much  aggra- 
vated by  gestation,  the  mortality  is  increased,  and  in  the  vast 
majority  of  cases  the  fetus  is  prematurely  expelled  (see 
Pathology  of  Puerperium). 

Emphysema  is  quite  common.     The  symptoms  in  a  pregnant 

'  Schroeder  has  collected  ten  cases  and  reports  one,  "Arch.  f.  Gyn,,"  Bd. 
Ivii,  H.  I,  p.  26. 
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woman  arc  aggravated,  and  abortion  is  apt  to  occur.  In  ad- 
dition to  the  usual  treatment  inhalations  of  oxygen  may  be 
given  to  counteract  the  accumulation  of  carbon  dioxid  in  the 
blond,  which  stimulates  the  uterine  muscle  to  contract,  and  thus 
is  the  chief  factor  in  detL-rniining  an  interruption  of  pregnancy. 

Asthma  in  some  women  may  only  apfjcar  during  pregnancy. 
In  such  cases  the  disease  disappears  the  moment  gestation  is 
terminated.  In  other  cases  asthma  may  onl\-  appear  in  labor. 
In  a.stiimatic  subjects  the  attacks  may  be  mucii  aggra\'ated  by 
gestation  and  may  obstinately  resist  all  treatment.  Radical 
change  of  air  and  scene  has  proved  efficacious  when  all  medicinal 
remedies  have  failed. 

Phthisis  Pulmonatts. — The  influence  of  pregnancy  upon  this 
disease  is  most  unfavorable,  and  in  women  predisposed  to  tuber- 
culosis gestation  may  be  the  determining  factor  in  ligfiting  up  an 
attack.  There  is  a  superstition  prevalent  among  the  laity  that 
pregnancy  is  beneficial  to  a  phthisical  patient.  This  idea  has  its 
origin  in  the  accumulation  of  fat  commonly  seen  in  the  pregnant 
woman,  which  gives  her  a  fictitious  appearance  of  improved 
health.  In  reality  the  strain  and  drain  of  child-bearing  exhausts 
the  vitality  of  the  tuberculous  subject  so  .seriously  tliat  her  death 
is  hastened  by  many  months,  and  a  pulmonarv'  phthisis  that 
might  have  been  arrested  becomes  incurable.  It  is  the  duty  of 
a  physician  to  advise  strongly  against  marriage  and  maternity  in 
the  case  of  a  woman  already  infected  with  or  prcdispo.sed  to 
tuberculosis. 

Miliary  tuberculosis  is  rapidly  fatal  in  pregnancy  or  shortly 
after  delivery.  It  may  be  mistaken  for  septic  infection.  I  have 
seen  several  cases  in  child-bearing  women  in  which  this  mistake 
was  made.     The  diagnosis  is  extremely  difficult  to  make. 

Pulmonary    emiMlIsm    is    a    possible   accident  in    pregnancy. 

Pleurisy  exerts  no  deleterious  influence  upon,  nor  is  it  af- 
fected by,  gestition. 

Hemoptysis  may  occur  in  the  latter  months  of  pregnancy 
without  phthisis  or  other  lung  disease.  It  is  in  these  cases  the 
result  of  "  cardiac  nerve-storms  "  hi  pregnant  women  of  neurotic 
character.  Tlie  cheeks  are  suffused,  the  t\es  are  bright,  and  the 
heart  beats  powerfully  and  tiimultuously.  The  woman  looks  as 
though  she  had  a  high  fever,  but  her  temperature  is  normal. 
Chloral  and  the  bromids  will  control  the  attack. 

Diseases  of  the  Osseous  System. — Osteomalacia  of  pregnancy 

is  a  decalcification  of  the  bones  due  to  a  peculiar  osteitis  and 
periosteitis,  the  result  of  malnutrition.'     Pott's  disease,  in  its  active 

'  See  Deformities  of  tlie  Pelvis. 
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Stage,  is  aggravated  by  pregnancy,  and  the  mortality  is  much 
incrccised. 

The  infectious  diseases  are  always  more  serious  when  com- 
plicating pregnancy,  their  symptoms  being  more  severe  and  their 
mortality  greater.  Even  measles  at  this  time  may  become  a 
deadly  disease. 

Upon  pregnancy  their  influence  is,  as  a  rule,  unfavorable. 
Sixty-five  per  cent,  of  typhoid-fever  cases  are  complicated  by 
abortion  or  premature  labor.  The  development  of  the  infant 
may  be  seriously  affected  in  prolonged  infectious  fevers  during 
gestation.  Idiocy  has  been  noted  in  a  considerable  number  of 
cases. 

Auto-intoxicatlon  in  pregnancy,  the  result  probably  of  dis- 
ordered metabolism,  abnormal  excretions,  or  .secretions,  occasions 
sometimes  a  train  of  symptoms  strongly  suggesting  miliary  tuber- 
culosis, although  usually  manifesting  itself  in  the  kidney  break- 
down of  pregnancy  already  considered.  There  is  irregular  and  pro- 
longed fever,  profound  emaciation,  and  a  rapid  pulse.  The  patient 
may  appear  hopelessly  ill  and  yet  a  termination  of  her  pregnancy 
immediately  cures  her.  In  a  typical  case  under  my  observation 
the  symptoms  had  continued  six  weeks  ;  the  emaciation  was 
extreme,  and  the  patient  was  reduced  in  strength  to  the  last 
degree.  An  accomplished  clinician  had  made  the  diagnosis  of 
miliary  tuberculosis.  The  woman  was  in  the  last  month  of  preg- 
nancy. To  save  the  child,  I  induced  labor.  To  our  astonishment 
the  woman  immediately  improved,  and  was  soon  perfectly  well. 

Syphilis  exerts  its  malign  influence  chiefly  upon  the  fetus. 
If  the  mother  is  diseased  before  impregnation,  the  fetus  and 
appendages  exhibit  characteristic  pathological  alterations.  If  the 
mother  acquires  the  disease  from  the  fetus,  she  may  possibly 
exhibit  secondary  symptoms  without  the  appearance  of  a  primary 
lesion.  If  the  woman  acquires  a  chancre  during  gestation,  she 
alone,  as  a  rule,  is  afiected,  the  fetus  escaping,  although  the 
latter  is  not  so  absolutely  exempt  from  infection  as  was  at  one 
time  claimed.  In  about  twenty-five  per  cent,  of  such  cases  the 
child  acquires  the  disease.  Should  infection  occur  at  the  time 
of  impregnation,  the  primary  sore  and  mucous  patches  in  the 
vagina  may  assume  an  almost  malignant  character,  ulcerating 
the  vaginal  mucous  membrane,  resisting  treatment,  and  seriously 
complicating  the  puerperal  state.  Flat  condylomata  on  the 
buttocks  and  in  the  natal  folds  are  usually  more  extensive  and 
numerous  in  pregnant  women. 

The  treatment  of  all  the  infectious  diseases  in  gestation  is  to 
be  conducted  with  little  reference  to  pregnancy.  If  abortion  is 
threatened,  the  tendency  should  not  be  combated,  as  the  termina- 
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tion  of  pregnancy  is  often  of  advanUige  to  the  mother,  and  at 
any  rate  can  not  be  averted.  The  treatment  of  syphihs  in  the 
pregnant  woman  is  dealt  with  in  a  prcccdinj^  section. 

Skin  Diseases. — The  following  skin  diseases  are  said  to  have 

their  origin  in  pregnancy  : 

Impetigo  Herpetiformis. — ^The  favorite  seat  of  the  eruption  is 
in  the  groin,  around  the  umbilicus,  on  the  breasts,  in  the  axilla. 
The  small  pustules  become  crusts,  around  which  new  pustules 
develop  until  the  entire  surface  of  the  skin  is  covered  in  the 
course  of  three  or  four  months.  Rigors,  high  intermittent  fever, 
great  prostration,  delirium,  and  vomiting  accompany  the  erup- 
tion. 

The  disease  appears,  as  a  rule,  during  the  second  half  of  ges- 
tation. Recent  observation  has  shown  that  it  is  not  absolutely 
confined  to  pregnancy.  Of  twelve  cases  ten  terminated  fatally, 
but  the  disease  did  not  terminate  gestation  prior  to  the  maternal 
death. 

Herpes  gestationis  is  characterized  by  a  pemphigoid  efflores- 
cence, e.\hibiting  erythema,  vesicles,  and  bulla;.  It  appears  early 
in  pregnancy,  continues  during  gestation,  and  disappears  during 
the  puerperal  state.  Neurotic  .symptoms  are  associated  with  it, 
showing  its  probable  nervous  origin. 

Pruritus. — Its  usual  seat  is  the  external  genitalia, — pruritus 
vulvte.  It  may,  however,  in  rare  cases  be  general.  Causes  : 
The  disease  is  often  a  neurosis,  but  it  may  depend  upon  irritat- 
ing discharges,  parasites,  or  glycosuria.  Treatment :  Rarely 
in  general  pruritus  it  may  be  neces.sary  to  induce  premature 
labor,  and  in  pruritus  vulv;c  the  irritation  is  sometimes  so  great 
that  the  woman  walks  the  floor  the  greater  part  of  the  night, 
tearing  at  the  vulva  with  the  finger-nails  until  the  flesh  is  raw.  I 
have  seen  women  brought  to  the  verge  of  insanity  in  this  affec- 
tion, and  have  seriously  considered  the  artificial  termination  of 
pregnancy,  but  have  not  yet  been  obliged  to  resort  to  it.  In  my 
experience,  the  commonest  cause  of  pruritus  vulvse  in  pregnancy 
is  an  irritating  vaginal  discharge,  and  the  most  successful  treat- 
ment has  been  a  thorough  disinfection  of  the  vagina!  mucous 
membrane  by  jiouring  into  a  cylindrical  speculum  a  twenty-grain- 
to-the-ounce  solution  of  nitrate  of  silver,  then  slowly  withdrawing 
the  speculum  so  that  all  the  folds  of  the  membrane  are  success- 
ively bathed  in  the  .solution.  The  treatment  should  be  concluded 
by  a  douche  of  .sterile  water  to  wash  out  any  excess  of  silver 
nitrate  solution.  In  cases  of  purely  neurotic  pruritus  nerve  seda- 
tives and  a  moral  control  of  the  patient,  with  a  management  on 
the  lines  of  a  rest-cure,  will  be  most  effective.     In  the  pruritus  of 
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glycosuria  dietetic  management  is  required.  A  boric-acid  oint- 
ment on  the  skin  protects  it  until  the  sugar  in  the  urine  is 
reduced  in  quantity. 

There  are  three  domestic  remedies  that  enjoy  a  consider- 
able reputation  :  very  hot  fomentations,  vinegar,  and  infusion  of 
tobacco.  The  last  must  be  used  sparingly  and  cautiously.  The 
best  medicinal  applications  are  cocain,  menthol,  and  carbolic- 
acid  preparations. 

The  pruritus  dependent  upon  seat-worms  is  treated  by  rectal 
injections  of  infusion  of  qusissia. 

Exaggerated  Pigmentation. — Spots  of  quite  dark  pigmentation 
may  appear  on  the  breasts,  thighs,  and  abdomen,  as  large  as  ten- 
cent  pieces  or  a  quarter  of  a  dollar.  The  chloasmata  on  the  face 
may  be  so  exaggerated  as  to  disfigure  the  countenance.  This 
skin  affection  disappears  after  delivery,  and  is  not  amenable  to 
treatment  during  pregnancy. 

Loosening  of  tlie  finger  nails  is  a  painful  afilection  of  pregnancy, 
apparently  dependent  upon  malnutrition,  and  usually  appearing 
in  neurotic  individuals.  Nerve  tonics,  especially  strychin,  good 
hygiene,  and  a  general  tonic  treatment  do  something  to  arrest  the 
progress  of  the  disease ;  but  in  the  few  cases  under  my  observa- 
tion (one  recurring  in  three  successive  pregnancies)  the  treatment 
was  only  palliative  as  long  as  pregnancy  continued. 

Injuries  and  Accidents. — Severe  injuries  to  a  pregnant 
woman  usually  result  in  abortion.  Among  the  most  serious 
accidents  of  pregnancy  are  rtipture  of  varicose  luins  in  the  ex- 
ternal genitalia,  the  vagina,  or  lower  extremities.  One  of  the 
rarest  accidents  of  pregnancy  is  rupture  of  the  uterus.  It  may 
occur  spontaneously  in  conseqence  of  a  previous  Cesarean  sec- 
tion, a  myomectomy,  or  a  healed  rupture  of  the  uterus  at  a  former 
labor,  the  scar  bursting  open ;  it  may  be  the  result  of  chronic 
inflammation  and  degeneration  of  the  uterine  walls,  reducing 
them  to  little  more  than  connective  ti.ssue  ;  or  it  may  be  due  to 
traumatism.  Spontaneous  rupture  of  the  uterus  in  pregnancy 
almost  always  occurs  at  the  fundus,  and  frequently  at  the  pla- 
cental site.  The  accident  is  almost  invariably  fatal  to  both 
mother  and  child.  It  indicates  an  immediate  abdominal  section 
and  a  hysterectomy.  A  very  serious  accident  of  pregnancy  is 
detachment  of  a  normally  situated  placenta,  with  concealed 
internal  hemorrhage  (see  Dystocia). 

Surreal  Operations. — If  a  pregnant  woman's  life  or  health 
is  seriously  threatened  by  delay  until  the  completion  of  puerperal 
convalescence,  surgical  operations  are  justifiable,  and  permission 
may  be  given  for  their  performance  without  great  fear  of  an  abor- 
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tion  if  septic  infection  is  avoided.  My  friend,  Professor  W.  W. 
Keen,  successfully  amputated  the  thigh  at  the  hip-joint  for  sar- 
coma in  a  woman  five  months  pregnant,  without  interrupting 
gestation.  Tumors  of  the  pelvic  regions  may  be  excised  with 
no  more  risk  of  abortitm  than  ajiy  woman  runs  (twenty  per  cent.). 
It  is  even  possible  to  remove  a  myoma  from  the  uterine  wall 
without  inciting  uterine  contractions.  I  had  the  privilege  of 
assisting  Dr.  Wm.  J.  Taylor  in  a  myomectomy  on  a  woman  some 
four  months  pregnant.  The  tumor  was  enucleated  from  the 
uterine  wall,  leaving  a  raw  surface  as  large  as  the  outspread  hand. 
The  woman  was  prematurely  delivered,  but  it  was  .some  time  after 
the  oj)eration,  which  appeared  not  to  have  caused  the  miscarriage. 
In  nervous  and  irritable  women,  however,  slight  operations,  such 
as  the  extraction  of  a  tooth  may  interrupt  gestation.  The  proper 
course,  naturally,  is  to  avoid  operative  interference  in  the  preg- 
nant woman,  if  it  can  be  deferred  without  serious  detriment  to  the 
patient.  If,  on  the  contrary,  there  is  a  positive  indication  for 
immediate  operation,  it  should  be  undertaken  without  hesitation. 

ABORTION,  MISCARRIAGE,  AND  PREMATLIRE  LABOR. 

The  term  "abortion"  is  usually  applied  to  the  expulsion  of 
the  ovum  before  the  fourth  month,  at  a  time  when  the  [ilacenta 
is  not  yet  fully  differentiated  from  the  remainder  of  the  chorion. 
Premature  labor  signifies  the  birth  of  a  fetus  that  is  viable.  For 
the  e.xpulsion  of  the  ovum  during  the  inter\'ening  time  from  the 
fourth  to  the  sixth  month  of  pregnancy  a  distinctive  term  is 
needed,  as  the  process,  in  combining  some  of  the  features  of  both 
abortion  and  premature  labor,  presents  a  clinical  picture  different 
from  either  of  them.  To  denote  the  interruption  of  pregnancy 
at  this  time  the  word  "miscarriage"  will  here  be  u.sed. 

The  Causes  of  Premature  Expulsion  of  the  Ovum. — Many 
of  the  conditions  which  interrupt  the  course  of  pregnancy  have 
been  referred  to.  The  death  of  the  fetus ;  abnormalities  and 
diseases  of  the  membranes,  including  the  deciduae ;  pathological 
conditions  of  the  placenta  and  apoplexies  of  the  ovum  ;  trau- 
matism and  certain  diseases  of  the  mother  have  all  been  noticed. 
But  the  maternal  di.seases  have  been  regarded  chiefly  as  to  their 
effect  directly  upon  the  embr>'o,  fetus,  or  ovum.  There  are, 
however,  certain  conditions  of  the  mother  having  as  their  primary 
effect  the  active  contraction  of  the  uterine  muscle,  which  results 
secondarily  in  the  premature  expulsion  of  the  ovum,  although  the 
latter  may  be  normal  in  every  respect.      Under  this  head  come  : 

Irritable  Uterus. — From  clinical  obser\'ation  one  must  feel  in- 
clined to  ascribe  to  every  uterus  a  special  temperament,  which, 
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as  the  case  may  be,  is  irritable,  equable,  or  apathetic.  It  is 
notorious  that  some  pregnant  women  are  liable  to  lose  the 
product  of  conception  from  a  trivial  cause.  A  long  walk,  coitus, 
congestion  of  the  pelvis  from  any  cause,  ovaritis,  irritation  of  the 
breasts  or  nipples,  the  extraction  of  a  tooth,  irritation  of  the 
vulva,  a  dose  of  some  mild  purgative,  the  jolting  of  a  carriage ; 
a  misstep,  especially  while  descending  a  staircase  ;  not  to  mention 
a  sea-bath,  exercise  on  horseback,  or  dancing,  have  been  followed 
by  expulsion  of  the  ovum.  The  mere  sight  of  another  woman 
in  labor  has  been  sufficient  cause  for  abortion  in  some  nervous 
women.  In  case  the  disposition  of  the  woman  to  abort  is  known, 
the  greatest  care  must  be  exercised  to  guard  her  from  anything 
which  might  stimulate  uterine  contractions,  and  at  the  time  corre- 
sponding to  the  menstrual  period,  when  the  uterus  is  particularly 
irritable  and  prone  from  habit  to  contract,  the  precautions  must 
be  doubled. 

The  opposite  picture,  while  not  so  familiar,  is  occasionally 
seen.  Some  women  can  make  the  most  violent  exertion,  can 
receive  the  roughest  treatment,  without  bringing  pregnancy  to 
an  end.  English  writers  tell  of  women  who  follow  the  hounds 
over  the  most  difficult  country  in  the  early  months  of  pregnancy 
without  aborting.  Sounds  have  been  introduced  into  the  preg- 
nant uterus;  intra -uterine  injections  have  been  given  ;i  strong 
applications  have  been  made  to  the  endometrium  ;  trocars  have 
been  plunged  through  the  uterine  wall  ;2  a  pregnant  woman  has 
been  thrown  violently  from  her  carriage  ;3  another  fell  from  a 
third-story  window,  fracturing  her  skull  and  breaking  a  leg  ;*  in 
one  case  a  young  girl,  five  months  pregnant,  cast  herself  from 
the  Pont  Neuf  into  the  Seine  ;*  in  another,  fifteen  leeches  were 
applied  to  the  cervix  of  a  pregnant  uterus  ;  Emmet's  operation 
has  been  performed  upon  the  cervix  during  the  second  month 
of  pregnancy ;  ovariotomy  and  other  serious  surgical  operations 
have  been  repeatedly  performed,  the  spleen  has  been  ruptured  by 
violence  and  lias  been  extirpated,* — ^all  without  inducing  abor- 
tion or  premature  labor. 

Spasmodic  Muscular  Action  in  the  Mother  as  a  Cause  of  Prema- 
ture Expulsion  of  the  Ovum. — Pregnant  women  affected  with  clio- 
rea,  eclampsia,  uncontrollable  vomiting  or  coughing,  epileptic, 
hysterical,  or  cholemic  convulsions,  or  with  tetany,  are  very  liable 
to  expel  the  product  of  conception  prematurely. 

'  Scanzoni,  "Lehrbuch  d.  Geb.,"  Wien,  1867,  p.  83. 

'  Many  cases  are  reported  of  tapping  a  uterus  distended  by  hydramnios  in  mis- 
take for  an  ovarian  cyst  or  ascites. 

•  Tarnier  and  Cazeaux.  8th  ed.,  p.  567.     Also  two  of  my  patients. 

*  A  patient  of  mine  in  the  Philadelphia  Hospital.  She  recovered  from  her 
injuries,  received  at  the  fifth  month  of  pregnancy,  and  was  delivered  at  term. 

»  Juillard,  "  Nouvelles  Archives  d'Obstit.  et  de  Gyndc,"  1886,  p.  1645. 
•Savor,  "Centralbl.  f.  Gyn.,"  No.  6,  1899. 
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Chorea. — Less  than  half  of  the  women  affected  with  cho- 
rea gravidarum  go  to  term.  Of  57  cases  collected  by  Barnes, 
only  22  completed  the  full  time  of  pregnancy.  Bamberg's 
statistics  of  64  cases  show  53  arrived  at  term,  and  Spiegelberg, 
of  69  cases,  saw  only  2g  delivered  of  mature  infants.' 

The  reason  for  the  premature  termination  of  pregnancy  in 
these  cases  is  not  quite  clear.  Perhaps  the  physical  exhaustion 
due  to  almost  incessant  muscular  action  explains  it.  It  may  be 
that  the  muscular  contraction  disturbs  the  venous  circulation, 
brings  about  a  stasis  in  the  uterine  veins  and  a  consequent  excess 
of  carbonic  o.xid  gas,  which  may  excite  the  uterine  muscle  to 
action  (Brown-Sequard).  In  a  case  recently  under  my  observa- 
tion the  uterine  muscle  toward  the  end  of  pregnancy  seemed  to 
take  part  in  the  choreic  movements  that  convulsed  the  muscles  of 
the  extremities.  Through  the  abdominal  wall  the  uterus  could 
be  felt  firmly  contracting  at  intervals  of  not  more  than  a  minute. 
Every  contraction  was  extremely  painful,  but  during  the  four 
days  that  this  condition  of  tlie  uterus  lasted  the  os  showed  no 
signs  of  dilatation.  The  sufTering  finally  became  so  great  that 
labor  was  induced  by  Krause's  method.^ 

Eclampsia. — The  eclampsia  of  pregnancy  in  the  great  majority 
of  cases  determines  the  premature  expulsion  of  the  ovum.  Fre- 
quently, no  doubt,  the  life  of  the  fetus  is  first  destroyed  ;  often, 
however,  the  immediate  effect  is  seen  in  expulsive  efforts  of  the 
uterus,  due  to  the  asphyxia  of  the  organ,  to  the  irritating  effect 
of  urea,  carbonate  ammonia,  or  excrementitious  products  in  the 
blood,  or  perhaps  to  the  fact  that  the  uterine  muscle  shares  in 
the  convulsive  action  of  the  whole  muscular  system. 

Uncontrollable  Wwti ting  and  Coughing. — The  constant  violent 
action  of  the  diaphragm  in  cases  of  uncontrollable  vomiting  dur- 
ing pregnancy  often  leads  to  the  expulsion  of  the  ovum.  Of 
51  cases  of  uncontrollable  vomiting  collected  by  Gueniot,  20 
ended  in  abortion  or  premature  labor.  ^  A  violent  and  per- 
sistent cougli  is  also,  in  rare  instances,  the  cause  of  premature 
expulsion  of  the  ovum  by  the  constant  succussion  in  the  ab- 
dominal cavity. 

Epileptic,  Hysterical,  Cholemic,  and  Tetanoid  Convulsions. — 
According  to  Tarnier,  attacks  of  epilepsy  during  pregnancy  may 
be  disastrous  for  the  fetus,  either  killing  it  outright  or  bringing 
about  its  premature  expulsion.  Tanner  mentions  a  case  of 
hysterical  convulsions  which  was  followed  by  the  expulsion  of  a 

■  Hervi,  "Thise  de  Paris,"  1884. 

'  For  a  report  <if  the  ca.sc  see  "Trans.  Philadelphia  Obslcl.  Soc.,"  Dec,  1887. 

•  Tarnier  el  Budin,  <>/.  ciV.,  p.  59. 
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dead  fetus  at  the  seventh  month.  ^  Cholemic  convulsions  occur 
perhaps  more  frequently  than  is  generally  suspected,  ^  and  they 
always  interrupt  pregnancy,  either  by  the  death  of  the  mother  or 
the  expulsion  of  the  ovum.  Meinert  ^  has  collected  1 1  cases  of 
a  tetanoid  condition  in  pregnancy,  in  6  of  which  there  was  true 
tetany.  In  2  of  the  11  cases  dead  children  were  born,  i 
prematurely  at  the  seventh  month,  the  other  at  term.  In  one 
other  case  the  child  was  expelled  at  the  eighth  month,  and  in 
another  eleven  days  before  term. 

Conditioiu  of  the  Maternal  Blood  which  Stimulate  the  Pregnant 
Uterus  to  Contract. — The  poisons  of  all  the  infectious  diseases  in 
the  maternal  blood  are  likely  to  excite  active  contractions  in  the 
pregnant  uterus.  Whether  this  is  due  to  some  irritative  action 
of  the  micro-organisms,  or  to  the  development  of  toxins,  or  to  a 
diminution  of  the  oxygenating  power  of  the  blood,  as  yet  re- 
mains in  doubt.  The  last  condition  explains  the  abortions 
occurring  in  pneumonia,  as  well  as  in  cases  of  chronic  heart 
disease,  in  which  the  circulation  is  much  interfered  with.  It  is 
possible  also  that  strong  emotions  alter  the  blood  in  some  way 
that  would  account  for  the  action  of  the  uterus  when  women 
have  been  terrified.  But  it  is  more  likely  that  the  action 
is  analogous  to  that  of  the  rectal  and  vesical  muscles  in 
cases  of  nervous  defecation  and  urination.  Thus,  Baudelocque 
said  in  his  lectures  that,  after  the  explosion  of  the  powder-mill 
of  Crenelle,  he  was  called  to  see  sixty -two  women,  either  aborting 
or  threatened  with  abortion.  In  all  maternal  diseases  accompanied 
by  fever  the  thermic  irritation  of  the  uterine  muscle  might  be 
held  responsible  for  the  expulsive  efforts  of  the  uterus,  but  there 
are  in  these  cases  other  conditions  offering  a  more  probable 
explanation  for  the  abortion. 

Uterine  Contractions  Excited  by  an  Abnormal  Situation  or  Posi- 
tion of  the  Uterus. — Retroflexion  and  prolapse  of  the  gravid  uterus 
may  induce  abortion,  for  the  uterus  is  unable  to  expand  properly 
in  its  unnatural  position.  This  is  true  likewise  of  pregnancy  in 
one  horn  of  a  bicomate  uterus.* 

Perimetritis  also,  resulting  in  adhesions  between  the  uterus 
and  neighboring  organs,  or  cellulitis,  with  plastic  exudate  in  the 
broad  ligaments,  as  well  as  diseases  of  a  tube  and  ovary  leading 
to  adhesions,  will,  if  pregnancy  should  occur,  usually  interrupt 
its  course  by  interfering  with  the  expansion  of  the  gravid  uterus. 
Appendicitis,  with  adhesions  involving  the  uterine  adnexa,  may 

'  "The  Signs  and  DiseaseS'of  Pregnancy,"  London,  1867,  p.  304. 
'  Stumpf,  loc.  cit.  '  "  Archiv  f.  Gyn.,"  Bd.  xxxi,  S.  444. 

*  L.  Mundi,  "Case  of  Pregnancy  in  One  Horn  of  a  Double  Uterus,  with 
Successive  Miscarriages,"  "  Amer.  Jour.  Obstetrics,"   1887,  pp.  337,  346. 
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Fig.  172. — Thickened  decidua, 
forming  cast  of  uterine  cavity.  Cavity 
empty  ( Hcnige  Olistetrical  Collection, 
University  of  Pennsylvania). 


Fig.  173. —  An  emliryo  in  its  amni- 
otic sac  (from  the  Hodge  Obstetrical  Col- 
lection of  the  University  of   I'ennsylvania). 
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the  embryo,  enveloped  by  its  amnion,  is  extruded  without  the 

decidua  and  chorion,  or  as  the  embryo,  its  delicate  umbilical 
cord  beitiLj  ruptured,  is  expelled  alone.  Tiie  appearance  of  the 
embrj'o  varies,  of  course,  with  the  different  jx;riods  of  preg- 
nancy:  if  still  inclosed  in  its  amni- 
otic sac,  a  thin-walled,  transparent 
vesicle  may  be  found  floatinf^  in  the 
blood  or  imbedded  in  a  clot,  and 
within  the  sac  the  embryo  is  seen 
tloatingf  in  the  liquor  amnii.  In 
other  cases  the  ovum  resembles 
a  ball  of  flesh,  which,  on  being 
opened,  discloses  an  embrj'o  con- 
fined within  a  sac  with  very  thick 
walls,  composed  mainly  of  greatly 
hypcrtrophied  decidua.  Or,  again, 
the  substance  expelled  from  the  uterus  may  be  a  fleshy  mass, 
the  deciduous  membrane,  in  shape  a  cast  of  the  uterine  cavity, 
within  which  there  is  an  empty  cavity.  The  embryo  in  these 
cases  has  either  died  and  been  absorbed,  or  else  has  been  pre- 
viously cast  off  unnoticed  in  the  bloody  discharge. 


Fig.    174 — Kmbryo  of  about  four 
weeks,  witli  its  membranes  entire. 
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If  the  ovum  proper  is  cast  off  entire, — ^that  is,  with  its  cho- 
rional  covering  intact,  without  adherent  shreds  of  deciduous 
membrane, — it  presents  an  appearance  quite  characteristic,  espe- 
cially if  floated  in  water ;  the  chorional  villi  show  to  the  best 
advantage,  giving  the  ovum  much  the  appearance,  except  for  its 
color,  of  a  chestnut-bur. 

Most  frequently  it  is  the  embryo  alone,  or  at  most  the  ovum, 
in  whole  or  in  part,  covered  often  by  the  ovular  decidua  that  is 
cast  off,  while  the  uterine  decidua  remains  behind  within  the  uterus. 

Duhrssen,^  from  a  rich  experience  in  the  service  of  the 
Charite  in  Berlin,  says  that  "the  retention  of  portions  of  the 
decidua  vera  is  not  the  exception,  but  the  rule  "  ;  and  Tamier 
says  that  "  ordinarily  the  uterine  decidua  remains  adherent  to 
the  uterus."  The  retention  of  this  membrane  after  abortion  can 
not  be  regarded  with  indifference,  for  the  uterine  mucous  mem- 
brane in  the  early  part  of  pregnancy,  greatly  hypertrophied  and 
thickened,  before  it  has  undergone  the  physiological  atrophy 
that  begins  in  the  third  month  is  very  different  from  the  delicate 
membrane  which  lines  the  uterus  at  term.  This  thickened  uter- 
ine decidua,  suddenly  cut  off  from  the  greater  part  of  its  blood- 
supply  by  contraction  of  the  uterine  wall,  becomes  a  mass  of 
dead  animal  flesh  within  the  uterus,  and  soon  begins  to  putrefy, 
or  else  portions  of  the  decidua  attract  an  increased  blood-supply, 
retain  their  original  development,  or  even  increase  in  size,  form- 
ing new  growths  within  the  uterus  which  give  rise  to  frequent 
and  alarming  hemorrhages. 

It  is  this  complication  of  abortion  that  often  makes  the  prog- 
nosis uncertain,  and  is  perhaps  the  main  factor  in  raising  the 
mortality  after  abortions  almost  as  high  as  that  of  childbirth  at 
term.  In  New  York  City,  between  the  years  1867  and  1875, 
inclusive,  197  deaths  were  reported  as  a  result  of  abortion, — a 
number  doubtless  far  short  of  the  truth.  In  the  Rotunda  Hos- 
pital of  Dublin,  during  the  mastership  of  Dr.  Johnston,  234 
abortions  occurred,  with  but  I  death,  and  that  from  heart  dis- 
ease.' But  of  120  cases  treated  in  the  clinic  and  polyclinic  of 
the  Charite  in  Berlin,  2  died.^  Of  82  abortions  in  the  Obstet- 
rical and  Gynecological  Institute  of  Florence,*  5  resulted  fatally 

'  "  Zur  Pathologie  und  Tberapie  des  Abortus,"  "Archiv  f.  Gyn.,"  Bd.  xxxi, 
H.  2. 

»  Lusk's  "Obstetrics,"  1886,  p.  313. 

*  Duhrssen,  loc.  cit.  This  same  author  mentions  the  statistics  of  520  cases  of 
abortion  collected  in  the  inaugural  thesis  of  I«chler  (licrlin).  Half  of  tliese,  treated 
by  active  interference,  showed  4  deaths, — 3  from  intercurrent  affections,  I  the  result 
of  abortion. 

*Fasolo,  "82  aborti  nel  trienno,  1883-85,"  "  Annali  di  Ostet.  e  Gynecol.," 
March,  1887. 
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to  the  women, — :t  death-rate  of  six  per  cent.  In  the  Charite  at 
Paris  ( itSS3-fi6)  there  were  57  cases  of  abortion  without  a  death  ; 
and  in  the  Maternite,  153  cases  with  1  dcatli  ( Tarnier).  Hos- 
pital statistics,  however,  as  to  the  death-rate  after  abortion,  are 
unsatisfactor}'.  The  rehable  records  of  sonic  large  out-door  dis- 
pensary service  would  thrnw  IiL,dit  upon  the  matter. 

Diagnosis. — It  may  be  necessary  in  cases  of  suspected  abor- 
tion to  deLcrniine  the  existence  of  pregnancy  ;  that  fact  being 
established,  it  becomes  necessary  to  distinguish  between  threat- 
ened abortion,  inevitable  abortion,  and  an  abortion  partially  or 
wholly  accomplished. 

The  Diagnosis  of  TKreatened  Abortion. — If  a  patient  should 
present  a  history  of  suppression  of  the  menses,  perhaps  for  only 
one  period  ;  if  it  could  be  learned  that  she  had  been  exposed  to 
the  possibility  of  impregnatit m  ;  if  there  were,  in  a  word,  the 
signs  of  early  pregnancy,  and  a  hemorrliage  should  occur  from  [■ 

the  uterus,  associated  with  more  or  less  pain,  the  supposition 
that  an  abortion  was  threatened  would  be  justified.  Irregularities 
in   mcnstruatinn,  the   supi^ression    of  the   function   from   causes  I 

other  than    pregnancy,    and    its    reestablishment    by   a   profuse  j 

flow,  accompanied   by  pain,  might  well   arouse  a   suspicion   of  . 

abortion.  In  these  cases,  however,  the  signs  of  pregnancy  are  ' 
absent  and  the  os  is  not  patulous.  This  is  by  no  means  true  \ 
of  everj' case,  however;  and  if  the  symptom  should  be  due  to  an  i 

effort  of  the  uterus  to  expel  a  polypoid  tumor,  the  case  may  so 
closely  resemble  one  of  abortion  that  the  diagnosis  is  only  made  ' 

after  the   expulsion    of  the    uterine  contents  or  the    dilatation         ! 
of  the  o.s.      In   cases  of  doubt    the  diagnosis   should    rest    on 
abortion  and  the  treatment  should  be  adapted  t<»  this  idea.  ^ 

Tlie  Diagnosis  of  Inevitable  Abortion. — It  is  always  desirable  I 

to  determine  when  a  threatened  abortion  becomes  inevitable,  for 
if  its  prevention  is  no  longer  possible,  the  treatment  should 
be  radically  altered.  Unfortunately,  however,  the  signs  which 
usually  denote  an  unavoidable  expulsion   of  the  ovum  are  not  , 

always  to  be  deiK;ndcd  upon.      If  there  is  persi.stent  hemorrhage,  1 

abortion  will  usually  occur,  but  even  in  spite  of  a  bleeding  which 
may  continue  for  a  considerable  time  or  return  at  intenals  dur-  I 

ing  the  whole  duration  of  pregnancy,  the  case  ma}-  go  on  to 
term.  If  the  cer\'ix  becomes  markedly  sufteiied  and  the  os 
dilates,  the  ovum  W'ill  ordinarily  be  cast  off;  and  yet  the  os  has  1 

dilated  sufficiently  to  admit  two  fingers,  but  has  again  retracted, 
and  pregnane)'  has  pursued  its  course.  If  portions  of  the  uterine 
contents  should  be  expelled,  it  would  seem  that  abortion  was 
surely  inevitable  ;  but  I'layfair,  Charpentier,  and  Doleris  have 
reported  cases  in  which  pieces  of  decidua  were  expelled  from  the 
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uterus  without  the  interruption  of  pregnancy.  In  Playfair's  case 
four  or  five  fragments  of  decidua,  each  as  large  as  a  fifty-cent 
piece,  were  cast  off  in  the  third  month  of  pregnancy  as  a  result 
of  the  introduction  of  a  sound  into  the  uterus ;  but  the  woman 
went  on  to  term.  The  only  two  conditions  which  can  be  said 
to  render  the  abortion  almost  inevitable  are  the  rupture  of  the 
membranes  and  the  death  of  the  embryo  ;  but  even  were  it  pos- 
sible to  ascertain  with  certainty,  during  the  early  months  of 
pregnancy,  that  the  membranes  were  ruptured  or  that  the  embryo 
was  dead,  cases  might  be  recalled  in  which  the  liquor  amnii  was 
resupplied  after  puncture  of  the  pregnant  uterus  with  the  trocar 
(Chiara),  or  many  other  cases  might  be  collected  of  the  retention 
of  an  ovum  after  the  death  of  the  embryo  for  months  or  for  an 
indefinite  number  of  years.  If,  however,  the  hemorrhage  is  per- 
sistent ;  if  the  os  dilates ;  if  there  is  felt  presenting  within  the  os 
a  cystic  tumor — the  ovum  ;  ^  if  the  pain  is  considerable  ;  and, 
above  all,  if  portions  of  the  ovum  are  expelled,  the  abortion  may 
be  pronounced  inevitable.  Tarnior  ^  calls  attention  to  another 
sign  which  he  believes  to  be  valuable  as  indicating  an  unavoid- 
able abortion.  This  is  the  effacemcnt  of  the  rather  acute  angle 
formed  anteriorly  between  the  neck  and  body  of  a  pregnant 
uterus.  The  disappearance  of  this  angle  indicates  a  contraction 
of  the  longitudinal  fibers  of  the  uterus  and  a  descent  of  the  ovum. 
The  Diagnosis  of  an  Abortion  Partially  or  Wholly  Accomplished. 
— It  is  always  important  to  determine,  in  a  case  diagnosticated  as 
one  of  abortion,  whether  a  part  or  the  whole  of  the  uterine  con- 
tents has  been  expelled.  To  make  the  diagnosis  of  an  abortion 
partially  or  wholly  effected  it  is  necessar>'  to  examine  everything 
discharged  from  the  uterus  ;  the  clots  should  be  floated  in  water, 
and  should  be  carefully  teased  apart,  when  an  embryo,  alone  or 
enveloped  by  its  membranes,  maybe  discovered.  But  frequently 
the  embryo  and  ovum  are  so  small  that  they  arc  lost  in  the  com- 
paratively great  volume  of  blood  that  surrounds  them,  or  the 
discharges  are  removed  from  the  patient  and  are  not  preserved. 
In  such  cases  an  internal  digital  examination  ordinarily  serves 
to  determine  the  true  nature  of  the  case.  The  os  is  usually 
found  patulous  ;  the  finger,  passing  into  the  cavity  of  the  uterus, 
detects  shreds  of  deciduous  membrane  more  or  less  closely 
attached  to  the  uterine  wall,  and  often  a  placenta,  still  adhe- 
rent, or  some  portions  of  the  fetal  membranes  may  be  plainly 
distinguished.     If  the  abortion  has  been  wholly  accomplished, 

•  It  is  well  to  bear  in  mind  in  this  connection  the  possibility  of  the  cervical 
pregnancy  of  Rokitansky,  already  refeired  to,  of  which  several  cases  have  L)een 
reported. 

'  Tamier  and  Cazeaux,  vol.  i,  p.  574. 
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— that  is,  if  all  the  uterine  contents,  including  the  hypertro- 
phied  dccidua,  have  been  completely  expelled, — the  uterus  is 
firmly  contracted,  the  os  is  small,  and  a  digital  examination 
of  the  uterine  cavity  is  difficult  or  impossible.  The  diagnosis 
must  depend  upon  the  history  of  the  case,  upon  the  examination 
of  the  discharge,  upon  the  enlarged  uterus, — which  does  not  at 
once  return  to  its  normal  size, — upon  the  lochial  discharge,  and 
upon  the  cstabh'shnient  of  the  milk  secretion.  The  last  phe- 
nomenon is  all  tile  more  marked  the  later  the  date  of  pregnan<y 
at  which  abortion  or  miscarriage  occurs,  and  is  more  evident  in 
multiparjE  than  in  primi[>ar;e  ;  but  Budin  has  observed  a  young 
girl  in  whom  the  menses  were  suppressed  for  only  twenty  days, 
and  then  returned  as  a  profu.sc  flow,  who  exhibited  sliortly  after- 
ward all  the  signs  of  commencing  lactation. 

In  some  cases  the  disappearance  of  all  the  presumptive  signs 
of  pregnancy,  which  had  been  before  well  marked,  would  justify 
the  opinion  that  an  abortion  had  occurred  ;  but  it  might  denote 
nothing  more  than  the  death  of  the  embryo,  which  can  be  re- 
tained within  the  uterus  for  varj'ing  periods  of  time,  and  when 
cast  off  may  give  rise  to  unjust  suspicions  as  to  the  woman's 
moral  character.  Thus,  if  a  woman  whose  husband  has  been 
absent  many  months  should  e.xpel  from  her  uterus  an  embryo 
corresponding  perhaps  to  the  second  month  of  intra-uterine  life, 
it  by  no  means  invariably  follows  that  she  has  been  unfaithful. 

Finally,  if  in  the  early  months  of  pregnancy  there  \s  hemor- 
rhage and  a  discharge  of  deciduous  membrane,  it  would  be  well, 
while  making  the  digital  examination,  to  feel  on  eitlicr  side  of  the 
uterus  for  a  tumor  that  might  indicate  a  tubal  pregnancy,  and  to 
inquire  for  the  characteristic  pain  of  that  condition. 

Projfnosis  of  Abortion  and  Miscarriage. — The  prognosis 
as  regards  the  product  of  conception  need  not  be  considered, 
for  its  destruction  is  inevitable.  Statistics  have  been  already 
given  showing  that  ever}'  abortion  or  miscarriage  entails  a  cer- 
tain amount  of  risk  upon  a  woman.  The  hemorrhage,  if  rarely 
so  great  as  to  be  immediately  fatal,  may.  by  its  persistence,  so 
weaken  a  woman  tiiat  she  quickly  succumbs  if  attacked  by  any 
intercurrent  affection,  or  the  syncope  produced  by  loss  of  blood 
may  favor  the  formation  of  heart-clot.  The  retention  of  masses 
of  decidua  or  of  the  placenti  is  often  followed  by  the  decom- 
position of  these  substances  in  utero,  chronic  salpingo-oophoritis, 
or  even  by  fatal  septicemia  as  a  result.  Tetinus  is  another 
complication  post  alwrtuin  which,  in  rare  cases,  helps  to  raise 
the  mortality  of  abortion. '     Criminal  abortions,  with  the  addi- 

'  For  twenty-one  cases  of  tetanus  after  aboition  see  Bennington,  ' '  British  Gyn. 
Jour.,"  18S5. 
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tional  risk  of  traumatism  from  the  unskilful  use  of  instruments, 
and  the  probability  of  infection  from  unclean  hands  and  imple- 
ments, would  probably  show  a  very  high  rate  of  mortality  if  it 
were  possible  to  collect  accurate  statistics.  The  prognosis  of 
abortion  depends  in  great  part  upon  the  treatment  If  every 
case  could  be  treated  by  an  aseptic  curetment  at  the  hands  of  a 
skilled  gynecologist,  the  mortality  of  abortion  would  be  nil. 

Treatment. — If  a  pregnant  woman  presents  any  of  the  con- 
ditions which  a  physician's  experience  or  knowledge  teaches  him 
may  lead  to  the  premature  interruption  of  pregnancy,  the  treat- 
ment of  these  conditions  constitutes  the  preventive  treatment 
of  abortion.  Much  has  been  said  upon  this  subject  when  the 
diseases  of  the  embryo  and  fetus  and  of  the  ovum  were  under 
consideration.  The  proper  conduct  to  pursue  in  the  other  com- 
plications of  pregnancy  just  described  may  be  briefly  indicated. 

In  cases  of  irritable  uterus  the  woman  must  be  jealously 
guarded  against  any  nervous  shock,  undue  physical  exertion, 
errors  in  diet,  sexual  intercourse — anything,  in  a  word,  that 
would  furnish  the  uterus  an  excuse  for  throwing  off  its  contents. 
In  exaggerated  cases  of  this  condition  prolonged  rest  in  bed, 
especially  at  the  time  corresponding  to  the  menstrual  periods, 
or  perhaps  for  the  whole  duration  of  pregnancy,  may  be  neces- 
sary to  secure  the  birth  of  a  mature  infant.  If  the  pregnant 
uterus  is  displaced  downward  or  backward,  it  must  be  restored 
to  its  proper  position,  and  be  kept  in  place  by  a  suitable  pessary 
until  its  increasing  size  prevents  its  displacement  again.  If  there 
should  be  uncontrollable  vomiting  or  coughing,  these  conditions 
must  be  treated  appropriately.  Asthma,  which  in  some  cases 
determines  a  premature  interruption  of  pregnancy,  is  best 
treated  by  change  of  climate.*  In  general  niu.scular  spasms, 
as  in  eclampsia,  cholemia,  chorea,  epilepsy,  hysteria,  and  tetany, 
the  convulsions  must  be  combated  by  appropriate  remedies. 
The  infectious  and  febrile  di.seases  of  pregnancy  must  be  man- 
aged on  general  principles,  without  special  regard  to  the  danger  of 
abortion,  which  is  often  unavoidable.  Chronic  metritis  and  endo- 
metritis, fibromyomata  of  the  uterus,  lacerated  cervix,  perimetri- 
tis and  cellulitis,  disease  of  a  tube  or  an  ovary,  and  appendicitis, 
must  be  treated  before  impregnation  occurs.  If,  however,  in  spite 
of  every  precaution,  the  signs  of  threatened  abortion  manifest 
them.selves,  the  treatment  resolves  itself  into  :  ( i  )  The  treatment 
of  threatened  abortion  ;  (2)  the  treatment,  if  neces.sary,  of  inevit- 
able abortion  ;  and  (3)  the  treatment  of  the  woman  post  abortion. 

The  Treatment  of  Threatened  Abortion. — The  two  main 
principles  of  the  treatment  to  avert  a  threatened  abortion 
■  See  nole  by  Harris  to  Playfair's  "Midwifery,"  p.  243. 
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shoiiid  be  perfect  rest  and  tlie  administration  of  drugs  that 
diminish  nervous  sensibility  and  weaken  muscular  action.  The 
first  can  only  be  secured  in  bed  in  a  perfectly  supine  position. 
The  room  should  be  darkened  and  kept  quiet,  that  the  rest  may 
be  mental  as  well  as  physical.  The  second  object  of  the 
treatment  is  accomplished  by  giving  opium,  bromid  of  potas- 
sium, and  chloral.  Opium  enjoys  a  well-deserved  reputation 
in  these  cases ;  many  instances  might  be  cited  of  its  beneficent 
working.  It  may  be  administered  by  the  mouth  as  laudanum, 
hypodcrmatically  as  morphin,  or,  best,  by  the  rectum  as  extract 
of  opium  in  suppositories.  Women  on  the  verge  of  abortion 
display  usually  a  remarkable  tolerance  of  opium,  and  to  be  eflec- 
tive  the  do.se  must  often  be  large.  As  much  as  a  dram  (3.9  gm.) 
or  more  of  laudanum  has  been  given  within  twenty-four  hours 
without  ill  effect,  but,  of  course,  the  jiatient  must  in  such  case.s 
be  carefully  observed.  With  the  opium  it  is  often  of  advantage 
to  combine  moderate  doses  of  chloral  and  bromid  of  potassium. 
Viburnum  prunifolium'  has  of  late  years  been  much  vaunted  as 
almost  a  .-specific  in  the  prevx-ntion  of  abortion,  and  its  use  has 
become  very  genera!  throughout  this  country.  The  v-erdict  in 
regard  to  this  drug  is,  on  the  whole,  favorable.  Lusk  speaks 
well  of  it ;  in  I'ingland  it  has  been  tried  by  Campbell  ^  and 
Napier,  3  who  both  recommend  it ;  and  its  employment  seems  to 
have  spread  even  to  Russia.''  It  may  be  given  in  the  form  of  a 
fluid  extract,  in  teaspoonfu!  doses  ^  three  times  a  day.  My 
routine  medicinal  treatment  is  a  suppo.sitory  of  a  grain  (0.065 
gm.)  of  the  extract  of  opium  morning  and  evening,  and  a  dram 
(3.75  c.c.)  of  the  fluid  extract  of  viburnum  three  times  a  day. 

Treatment  of  Inevitable  Abortion. — As  soon  as  all  hope 
of  arresting  the  abortion  is  destroyed  by  the  appearance  of  signs 
pointing  to  the  unavoidable  expulsion  of  the  uterine  contents,  the 
treatment  must  be  radically  altered.  Absolute  rest  is  no  longer 
necessar)',  while  the  atlmini-stration  of  drugs  that  diminish  .sensi- 
bility and  weaken  muscular  action  is  positively  harmful,  for  it 
prolongs  a  process  which  in  the  interests  of  the  patient  were  best 
completed  as  speedil_v  as  possible.  But  in  many  cases  the  woman 
will  linger  on,  perha[)s  for  tiays,  before  the  greater  part  of  the 
uterine  contents  is  expelled,  and  it  may  be  weeks  before  she  is 
rid  of  the  thickened  decidua,  which  usually  remains  behind,  or 

'  Jenks,  "  Viburnum  Prumfolium,"  "  Trans.  Amer.  Gyn.  Society,"  vol.  i,  p.  130. 

'  "  Hrilish  Med.  Jour.,"  18S6,  i,  p.  39I.  •  /?'/./.,  p.  489. 

*  Reference  in  "  IwIl-x  Mcil,"   18S7,  Lvov. 

'  Negri  lias  recomniemlcfl  targe  (iosci>  of  asafelida  if  there  hod  previously  l)ien 
a  tendency  In  abort  ur  li>  givi-  l>irtti  lu  dead  children,  tjrenl  virtue  is  claimed 
for  this  drug,  but  it  lias  iiul  yet  been  given  a  sutScienl  triul  In  warrant  an  expressioo 
of  opinion  in  regard  to  it. 


ABORTION,  MISCARRIAGE,  AND  PREMATURE  LABOR.    267 

of  the  adherent  placenta,  which  is  often  retained  in  the  uterus 
after  the  escape  of  the  embryo  and  the  remainder  of  the  ovum  ; 
and  all  this  time  there  may  be  recurring  hemorrhages  of  an 
alarming  character  or  a  constant  dribbling  of  blood,  and  the 
lochial  discharge  becomes  abundant,  and  is  probably  foul- 
smelling.  In  such  a  case  the  question  naturally  arises  as  to  the 
advisability  of  interference  to  empty  the  uterine  cavity  thor- 
oughly of  substances  that  might  give  rise  to  future  trouble. 
This  question  receives  different  answers  from  authorities  equally 
entitled  to  respectful  attention. 

If  the  hemorrhage  is  severe  before  the  os  is  at  all  dilated  or 
any  portion  of  the  ovum  is  discharged,  there  is  no  difference  of 
opinion  as  to  the  necessity  of  controlling  the  bleeding.  This  is 
best  effected  by  a  vaginal  tampon  of  sterile  or  iodoform  gauze. 
A  Sims  speculum  facilitates  the  introduction  of  the  tampon. 

The  vaginal  tampon  should  be  removed  after  twelve  or  twenty- 
four  hours,  and  replaced  by  a  fresh  one  if  necessary ;  but  often 
as  the  first  tampon  is  removed,  the  ovum  or  fetus  comes  with  it 
and  the  immediate  symptoms  may  in  great  part  subside.  But 
the  uterus  may  not  yet  be  empty ;  in  the  early  months  the  large 
mass  of  deciduous  membrane  has  almost  entirely  remained 
behind  in  the  uterine  cavity ;  later,  the  placenta  is  frequently 
retained.  Whether  now  to  treat  the  case  expectantly  until 
serious  symptoms  develop,  or  to  remove  at  once  the  substances 
in  the  uterus  which  may  give  rise  to  future  complications,  is  a 
problem  that  must  frequently  confront  evcr>'  practitioner.  In  the 
hands  of  a  general  practitioner  without  special  knowledge  of 
gynecological  technic,  the  best  results  would  probably  be  se- 
cured by  the  expectant  treatment,  so  long  as  there  was  no  fever, 
no  excessive  hemorrhage,  or  no  odor  of  putrefaction  to  the  dis- 
charge. In  the  hands  of  a  trained  gynecologist  the  best  and 
safest  treatment  of  an  abortion  is  an  aseptic  evacuation  of  the 
uterus  by  a  placental  forceps,  the  finger,  or  a  curet. 

Expectant  Treatment. — When  an  abortion  becomes  inevitable, 
ergot  may  be  substituted  for  the  drugs  that  have  been  em- 
ployed to  inhibit  muscular  action  ;  if  there  is  much  bleeding, 
tampons  are  to  be  used  in  the  manner  already  indicated,  and  re- 
moved from  time  to  time  until  the  ovum  is  expelled,  or  else  so 
well  separated  from  the  uterine  wall  that  it  may  be  gently  ex- 
pressed or  easily  extracted  by  the  fingers.  The  greatest  care 
must  be  exercised  to  avoid  rupture  of  the  membranes,  for  this 
will  probably  lead  to  the  retention  of  a  portion  of  the  ovum, 
whereas  the  expulsion  of  the  ovum  en  bloc  is  particularly  de- 
sirable in  cases  managed  after  this  fashion.  If  a  part  of  the 
embryo  or  its  appendages  should  remain  behind  in  the  uterus, 
the  woman  is  to  be  kept  quiet  in  bed,  small  doses  of  ergot  are 
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to  be  administered,  and  the  vagina  and,  if  possible,  the  uterine 
cavity  are  to  be  kept  aseptic  by  injections  of  some  cft'ecti\'e 
germicide,  preferably  bichlorid  of  mcrcur>'  in  solution.  If,  in 
spite  of  every  precaution,  the  discharge  becomes  foul,  if  tlie  tem- 
perature rises,  or  if  heniDrrhages  occur,  tlie  uterine  cavity  must 
be  cleaned  out.  The  manner  of  doing  this  will  be  indicated 
later. 

Active  Treatment. — The  first  step  of  this  plan  of  treatment 
resembles  that  already  described.  The  tampon  is  used  to  con- 
trol bleeding,  and  as  soon  as  the  dilatation  of  the  os  is  suffi- 
ciently advanced  to  admit  a  finger  efforts  are  made,  in  early  abor- 
tions, to  turn  out  the  ovum  by  sweeping  the  fingers  around  it,  j 
and  then  extracting  it  with  the  finger  crooked  behind  it  like  a 
hook  ;  or  Hoennig's  method  of  expression  may  be  tried.  ^  The 
ovum  being  wholly  or  in  part  e.xpcllcd,  evervthing  left  behind  in 
the  uterine  cavity,  whether  thickened  decidua  or  placental  tissue, 
is  to  be  extracted.  Various  means  have  been  proposed  for  ac- 
complishing this  purpose.  For  an  adherent  placcntii  nothing  is 
better,  in  the  writer's  opinion,  than  the  finger,  wliich  can  be  made 
to  reach  the  fundus,  the  patient  being  anesthetized  if  necessan,', 
by  pressing  the  uterus  down  from  above  through  the  abdominal 
walls.  By  the  finger  the  placenta  is  peeled  off  from  the  uterine 
wall,  and  afterward  easily  extracted.  So  mucli  force  is  often 
necessary  to  do  this  that  the  use  of  an  unyielding  and  insensible 
instrument  is  not  advisable.  To  clear  out  the  thickened  decidua, 
which  almost  invariably  remains  behind  in  early  abortions,  noth- 
ing is  so  good  as  a  curet.  Dijhrssen  has  demonstrated  that 
the  decidua  removed  from  the  uterus  in  this  manner  is  not  rudely 
torn  off,  but  is  separated  in  a  natural  manner  in  tlie  cellular  layer. 
A  very  valuable  and,  indeed,  indispensable  adjuvant  to  the  curet 
is  Emmet's  curetmcnt  forceps,  used  as  a  placental  forceps.  If 
the  OS  is  so  retracted  that  neither  a  finger  nor  an  instrument  can 
be  introduced,  the  introduction  of  Hegar's  graduated  cervical 
dilators  or  the  use  of  branched  dilators  obviates  the  difficult}'. 

After  the  uterine  cavity  is  evacuated,  it  should  be  washed 
out  by  an  intra-uterine  injection. - 

The  After-treatment  of  Abortion. — If  an  active  treatment  has 
been  pursued,  the  after-treatment  is  very  simjjle,  for  the  lochia! 
discharge  is  slight  and  the  involution  of  the  uterus  rapid.  Until 
involution  is  perfected  the  woman,  of  course,  should  be  confined 
to  bed.      It  is  never  safe,  even   in   the  earliest  cases,  to  allow 

'  The  uterus  is  squeezed  bclween  ihe  fingers  in  a  combined  examination,  and  , 
the  uterine  contents  are  presscc]  out  a>  one  would  i-xpress  a  stone  from  a  cherry. 

'  I  have  tried  every  model  of  a  Iwnway  uterine  catheter  on  the  market  and  fiod  ' 
Fritsch's  modilicaliou  of  Uozeman's  by  far  the  best. 
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her  to  get  up  in  less  than  a  week  or  ten  days.  The  after-treat- 
ment when  an  expectant  plan  has  been  pursued  has  already 
been  indicated.  Should  septicemia  develop,  it  is  to  be  managed 
on  the  same  principles  that  govern  the  treatment  of  this  condition 
after  delivery  at  term. 

Missed  Abortion. — By  this  term  is  meant  the  death  of  the 
embryo,  threatened  abortion,  the  subsidence  of  symptoms,  and 
the  retention  of  the  ovum  for  a  varying  length  of  time — occa- 
sionally very  great — in  utero.  1  Missed  abortion  may  give  rise  to 
undeserved  suspicions  of  a  woman's  virtue  or  to  ludicrous  mis- 
takes in  diagnosis.  I  was  called  in  consultation  to  see  a  young 
woman  who  discharged  at  term  an  ovum  about  the  size  of  a  lemon 
retained  in  utero  some  seven  months  after  the  death  of  the  embryo. 
The  young  wife  and  her  husband  were  wealthy  and  heartily  wel- 
comed the  prospect  of  a  child  and  heir.  They  had  provided  an 
elaborate  and  expensive  outfit  for  the  baby,  even  including  a 
coach.  Finally,  at  the  end  of  nine  months  from  the  date  of  the 
last  normal  menstruation,  labor-pains  appeared.  The  family 
physician  made  repeated  examinations  and  assured  the  husband 
and  wife  that  the  progress  was  satisfactory.  At  length,  after 
twenty-four  hours  of  hard  pains,  a  little  two-month  ovum  was 
expelled,  to  the  inexpressible  astonishment  of  the  parents  and 
the  chagrin  of  the  doctor. 

Miscarriage. — Much  that  has  been  said  of  abortion  is  applic- 
able to  miscarriage  as  well ;  but  by  the  time  pregnancy  has 
reached  a  period  from  the  fourth  to  the  seventh  month  it  is  not 
likely  that  the  condition  will  be  overlooked,  so  that  one  great 
difficulty  in  the  diagnosis  of  abortion,  the  doubt  as  to  the  exist- 
ence of  pregnancy,  does  not,  as  a  rule,  obtain  in  cases  of  mis- 
carriage. In  these  cases,  too,  it  is  easier  to  detect  the  two  acci- 
dents which  make  the  expulsion  of  the  ovum  almost  inevitable — 
rupture  of  the  membranes  and  the  death  of  the  fetus ;  for  the 
liquor  amnii  has  reached  such  a  quantity  that  its  escape  would 
almost  always  attract  attention,  while  the  death  of  the  fetus,  fol- 
lowed by  a  cessation  of  fetal  movements  and  of  growth  in  the 
uterus,  by  a  disappearance  of  the  reflex  and  psychical  disturb- 
ances characteristic  of  pregnancy,  and  also,  perhaps,  by  the  ap- 
pearance of  the  milk-secretion,  is  not  likely  to  pass  unnoticed. 
The  pain  associated  with  miscarriage  is  greater  than  in  abortion, 
and  assumes  the  type  of  labor-pains.  During  the  periodic  con- 
tractions of  the  uterus  the  organ  can  be  felt  through  the  abdom- 
inal walls,  becoming  hard  and  firm  and  relaxing  again  as  tlie 
pain  passes  off.     The  expulsion  of  the  ovum  resembles  also  a 

'  The  fetus  has  been  retained  in  ulero  five,  eleven,  and  even  fifty-one  years — 
L.  C.  Peter,  "  Amer.  Gyn.  and  Obstet.  Jour.,"  Feb.,  1899. 
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labor  at  term,  as  the  fetus  usually  is  first  expelled  and  the  mem- 
branes and  placenta  follow  after.  As  pregnancy  ad\aiices  tliis 
sequence  becomes  more  and  more  the  rule,  but  occasionally  the 
ovum  is  cast  off  entire,  e\en  at  a  late  period  of  pregnancy.  I 
have  seen  such  an  occurrence  at  the  seventh  month,  and  it  has 
actually  been  reported  to  have  occurred  at  term. 

Mi.scarriage  is  chiefly  di.stinf^uished  from  abortion  by  the  for- 
mation of  the  placenta,  and  from  premature  labor  by  the  fact  that 
this  orjran  is  quite  adherent  to  the  uterine  wall,  and  often  fails  to 
become  detached  after  the  expulsion  of  the  fetus,  remaining 
wholly  or  in  part  adherent  to  the  uterus,  preventing  proper  con- 
traction of  the  uterine  muscle,  and  consequently  giving  rise  to 
serious  hemorrhages,  and,  by  its  putrefaction,  to  infection. 

EXTRA-UTERINE   PREGNANCY. 

By  extra-uterine  or  ectopic  pregnancy  is  meant  the  develop- 
ment of  an  impregnated  ovum  outside  of  the  uterine  cavity.  The 
condition  was  described  by  Riolanus,  Benedict  Vassal  (1669), 
and  by  Regnicr  de  Graaf  Abdominal  sections  for  extra-uterine 
pregnancies  were  performed  by  Nufer  (1500)  and  b>'  Dirlewang 
(1549).  Bohmer  (1752)  differentiated  the  tubal,  ovarian,  and 
abdominal  forms  of  ectopic  gestation.  Schmidt  (180 1)  described 
interstitial  pregnancy. 

Frequency. — The  exact  proportion  of  extra-uterine  to  intra- 
uterine gestations  is  difficult  to  detennine.  It  has  been  said  to 
be  about  I  in  500  normal  pregnancies.  Winckel,  however,  saw 
but  16  cases  in  22,000  births,  and  Bandl,  in  Vienna,  but  5  out  of 
60,000.  In  the  larger  cities  of  this  country  a  considerable  num- 
ber occur  annually.  I  have  operated  on  nine  patients  for  e.vtra- 
uterine  pregnancy  in  a  single  winter. 

Classification  Based  upon  the  Situation  of  the  Developing 
Ovum. 
Tubal. 

Tubo-uterine,  or  interstitial.      The  ovum  develops  in  that 
portion  of  the  tube  which  runs  through  the  uterine  wall. 
Tubal  proper. 

Tubo-ovarian.     The  ovum  is  attached   to  the  ovarian   fim- 
bria. 
OvARi.\N.     The  ovum  develops  in  a  Graafian  follicle. 
Abdominal.     In   primary  abdominal    pregnancy  the   ovum  at- 
taches  itself  to  the  peritoneal  investment  of  the  uterus,  the 
broad  ligament,  or  the  intestines. 
Scco  ndary  abdoin  inal. 

Ovario-abdominal.     The  ovum,  beginning  its  growth  in  the 
ovary,  pushes  its  way  out  into  the  abdominal  cavity. 
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Tubo-abdominal.    The  ovum,  at  first  contained  in  the  tube, 
escapes  into  the  abdominal  cavity  by  rupture  or  by  a 
gradual  separation  of  tlie  fibers  in  the  tubal  coat.     There 
is  a  form  of  tubal  pregnancy  often  called  secondary  ab- 
dominal or  tubo-abdommal,  in  which  the  ovum  grows 
downward  and  backward  behind  the  peritoneum.     This 
should  be  known  cis  a  broad-ligament  or  retroperitoneal 
pregnancy. 
Utero-abdominal.     The  ovum  grows  at  first  in  the  uterine 
cavity,  but,  in  consequence  of  a  spontaneous  rupture  or 
separation  of  an  old  scar  in  the  uterine  wall,  becomes  an 
abdominal  pregnancy,  retaining  its  connection  with  the 
uterus  by  the  placenta. 
Etiology. — The    causes  of  ectopic   gestation    are    obscure. 
Any  disease  of  the  mucous  membrane  of  the  tube  depriving  its 
cells  of  their  cilia,  forming  mucous  polypi  or  otherwise  obstruct- 


Fig.  175. — Bifurcation  of  tul>al  canal  (Hennig). 


ing  its  caliber,  predisposes  to  an  arrest  of  the  impregnated  ovum 
in  its  passage  to  the  womb.  So  does  any  condition  interfering 
with  the  normal  peristalsis  of  the  tube.  Chronic  salpingitis, 
therefore,  is  often  found  associated  with  and  preceding  tubal 
pregnancy. 

Peritoneal  adhesions  constricting  or  distorting  the  tubes  and 
congenital  narrowness  of  their  caliber  may  also  obstruct  the 
tubal  canals.  A  diverticulum  in  the  tube,  an  accessory  tubal 
canal,  accessory  abdominal  ostia,  and  atresia  of  the  tube  have 
been  noted  in  connection  with  ectopic  gestation.  Aiiytliing 
which  increases  the  size  of  the  ovum  before  it  has  emerged  from 
the  tube  may  be  a  cause  of  extra-uterine  pregnancy  ;  thus,  exter- 
nal transmigration,  twins,  or  an  unusually  long  tube  may  result 
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in  such  an  abnormal  growth  of  the  ovum  before  its  arrival  in  the 

uterine  cavity  that  its  progress  is  arrested  and  it  is  fixed  in  the 
tube.  The  abih'ty  of  the  ovum  to  imbed  itself  in  mucous  mem- 
brane and  in  subjacent  tissue  may  also  have  to  be  considered  in 
accounting  for  a  tubal  pregnancy. 

Clinical  History. — In  each  of  the  situations  noted  above  the 
course  of  gestation  may  be  somewhat  different,  and  each  may 
present  an  individual  clinical  picture  on  account  of  the  difference 
in  the  surrounding  anatomical  structures  which  are  involved. 
The  general  presumptive  signs  of  pregnancy  are  commonly  the 

same  as  in  intra-uterine  gesta- 
tion, but  there  is  usually  severe 
pain.  Extra-uterine  pregnancy 
occurs  oftenest  between  the 
twentieth  and  thirtieth  years.  1 
The  youngest  woman  affected 
was  fourteen,  the  oldest  forty- 
seven  years  of  age. 

Changes  in  Uterus  and 
Vagina. — In  all  the  forms  these 
changes  arc  rather  constant 
Most  of  the  alterations  character- 
istic of  intra-utcrine  preg^nancy 
are  found  :  hypertrophy  of  the 
vaginal  mucous  membrane,  with 
increased  blood-supply  (purple 
tinge)  and  increased  secretion  ;  a 
soft  cer\'i.v  and  a  patulous  os; 
an  enlarged  uterus,  and,  in  the 
majority  of  cases,  a  develop- 
ment of  a  deciduous  membrane, 
undergoing  tlic  same  change  as 
in  intra-uterine  gestation  pre- 
paratory to  its  separation  and  extrusion,  which  occurs  in  extra- 
uterine gestation  usually  between  the  eighth  and  twelfth  week, 
the  membrane  being  expelled  as  a  complete  cast  of  the  uterus 
and  even  of  the  tubes,  or  in  shreds.  The  usual  clinical  liistory 
of  ectopic  gestation  is  absence  of  menstruation  until  the  death 
of  the  embryo  or  rupture  of  the  sac,  «hen  the  menses  return 
with  the  discharge  of  the  decidua.  The  metrorrhagia  which 
thus  begins  may  continue  for  a  long  time. 

The  other  changes  in  the  maternal  organism  may  van,'  with 
the  situation  of  the  developing  ovum. 

Clinical    History  and    Patholojcy  of   Tubal    Pregnancy. —  ] 
Usually   the  woman    has  had   children,  but   a   long   time 


F"ig.  176. — Decidual  cnst  of  ihe 
uterine  cavity  in  cxtrautiTiiie  preg- 
naocy  (Zweifel). 


4 


I 


EXTRA-UTERINE  PREGNANCY.  273 

elapsed  since  the  birth  of  the  last  child.  The  most  frequent 
situation  of  an  extra-uterine  gestation  is  the  outer  third  of  the 
tube  (the  ampulla  ^).  In  this  position  it  may  grow  upward  into 
the  abdominal  cavity,  distending  the  tube-walls  to  the  point  of 
rupture,  or  it  may  grow  downward  between  the  layers  of  the  broad 
ligament,  and  then  backward  and  upward  behind  the  posterior 
parietal  layer  of  the  peritoneum  (broad-ligament  gestation). 
The  tubal  walls  grow  thicker  from  the  development  of  their 
muscle-fibers,  except  at  spots,  especially  on  the  upper  and  poste- 
rior surfaces,  where  rupture  may  occur,  the  woman  experiencing 
severe  cramp-like  pain,  followed  by  symptoms  of  profound  shock 
and  death  from  hemorrhage,  perhaps,  in  a  few  hours.  Fever  is 
often  seen,  sometimes  to  a  high  degree,  even  before  rupture  occurs. 
The  usual  temperature,  however,  before  rupture  is  between  99° 
and  100°  F.  Exceptionally,  the  tubal  gestation  may  proceed 
to  full  term  (six  per  cent,  of  tubal  pregnancies  (Winckel)).  In 
these  cases  the  ovule  has  probably  at  first  grown  downward  and 
backward.  If  rupture  occurs,  it  usually  takes  place  between  the 
eighth  and  twelfth  weeks,  but  it  may  be  seen  as  early  as  the 
fourteenth  day,'*  or  after  the  sixth  month.  If  the  tube  ruptures 
upon  the  upper  or  posterior  aspect  of  the  sac,  the  sac-contents 
are  extruded  into  the  peritoneal  cavity  with  an  intra-peritoneal 
hemorrhage.  If  rupture  occurs  on  the  lower  aspect,  the  con- 
tents of  the  ovum  and  the  blood  finil  their  way  between  the 
layers  of  the  broad  ligament  and  the  pelvic  fascia,  giving  rise  to 
an  extraperitoneal  hematocele.  The  first  variety  is  usually  fatal ; 
the  last  is  not  always  directly  dangerous  to  life,  but  the  layers 
of  the  broad  ligament  may  rupture  when  distended  with  blood, 
and  the  bleeding  then  becomes  intraperitoneal  and  unlimited. 
The  bleeding  may  also  be  limited  by  peritoneal  adhesions  shut- 
ting off  the  peritoneal  cavity  and  forming  a  closed  sac  in  the 
iliac  region.  From  adhesions  to  intestines,  conipHcations,  such 
as  perforation  and  obstruction  of  the  bowel,  may  occur. 

The  mucous  membrane  of  tlie  tube  undergoes  a  change, 
being  converted  into  a  decidua  as  in  the  uterus,  but  there  are  in 
the  tube  connective-tissue  bundles  between  the  decidual  cells ; 
the  layers  of  the  decidua  are  not  well  differentiated,  and  in 
the  deepest  layer  muscle-fibers,  connective-tissue  bundles,  and  de- 
cidual cells  are  intermingled.^      It  has  been  asserted  by  many 

'  Martin's  statistics  of  55  cases  of  extra-uterine  pregnancy  give  this  situation 
in  49. 

»  Ross,  "Am.  Jour.  Obstet.."  October,  1895.  According  to  Ilecker's  statistics 
of  45  cases,  rupture  occurred  26  limes  in  the  first  two  months,  1 1  times  in  the  tliird, 
7  in  the  fourth,  and  once  in  the  fifth.  In  two  of  my  cases  rupture  occurred  no  later 
than  the  fourteenth  day. 

»  KUhne  and  Kreisch  claim  that  there  is  no  decidua  formation  in  the  tubes  and 
18 


Fig,  179 Ruptured  L>ruad  ligarnciu  pregnancy.      Ibc  ciubiyu  in  situ. 
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Observers  that  Uicre  is  110  dccidua  rcflexa  in  tubal  pregnancies, 
but  Winckcl  has  demonstrated  it  twice.  Tlic  j)licatif)ns  uf  the 
tubal  mucous  membrane  arc  unfolded  as  the  tube  expands. 

There  may  be  multiple  (twin  and  triplet')  extra-uterine  gesta- 
tion ;  coincident  intra-  and  extra-uterine  pregnancy  ;  pregnancy 
first  in  one  tube  and  then  in  the  other;  simultaneous  pregnancies 
in  both  tubes  *  ;  or  two  successive  pregnancies  in  the  same  tube.* 
Hydramnios  was  noted  in  one  case  of  tubal  pregnancy  *  and  a 
thoracopagus  was  found  in  another.^ 

Clinical  History  of  Interstitial  Pregnancy. — In  these  cases 
the  ovum  develops  in  tlie  uterine  wall,  the  inner  side  of  the  sac 
often  projecting  into  the  uterine  cavit)',  and  having  on  its  outer 
side  the  round  ligament  and  the  whole  length  of  the  tube.     The 


ig.  180. — Broad  ligament  pregnancy  (Zweifel). 


usual  termination  of  this  kiml  of  ectopic  gestation  is  rupture  into 
the  peritoneal  cavity.  Hecker  collected  twenty-six  ca.ses,  all 
ending  in  rupture  before  the  si.xth  month.  Rupture  into  the 
uterine  cavity  and  expulsion  of  the  fetus  through  the  cervix  are 


Ihnt  Ihe  crIU  recorded  as  decidual  cells  arc  cells  friim  I.an(;hans'  layer  of  the  chorinn 
TiUi.     "tenlralbl.  f.  Gyri.,"  No.  iv,  1899,  and  "  MonaUclir.  f.  Geb.  u.  Gyn.,"  lid. 

No.  7,  1S03. 

'Zeitsclir.  f.  Gclmrtsh.  ti.  Oyn.,"  Bd.  xxxviii. 


H.  6. 

'  .SSiiger,  "Centralbl.  f.  Gyn.," 

'  Martin  has  collected  8  cases 
H.  1. 

'  C-*,    "  N.  Y.  Mfd.    Recortl,"    May  27. 
tilcrine  I'regnancy,"    "Amer.  Jour.  Obstetrics," 
Intra-    and   Extra-uterine    Pregnancy  at    Term, 

M'sely.  ibid.,  1896,  thirty-eight  cases  nf  intm-  and  extra-uterine  pregnancy.  Ilein- 
ricius  and  KoUter  report  two  fully  <levelof>ed  fetuses  in  one  tube,  one  macerated,  the 
other  well  preserved,  ".Archiv  f.  Gyn.,'"  Rd.  Iviii. 

♦  "ArchiT  f.  Gyn.."  Hd.  xxii,  .S.  57.        »  "Centralbl.  f.  Gyn.,"  1894,  p.  a.?2. 


iSq3  ;  Diirland,  "Repeated  Extra 
April,  1808;  Royster,  "Combined 
'   lA/./.,   1897,  vol.   xxxvi,   p,    K20 ; 
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possible.  Rupture  into  or  growth  between  the  layers  of  the 
broail  ligament  is  also  possible. 

Clinical  History  of  Tubo-ovarian  Pregnancy. — The  ovum 
devclo]>s  between  the  fimbria.-  tif  the  tube  and  the  ovary.  The  sac 
may  rupture  with  the  usual  coii.sequences  of  such  accident.  It  is 
possible,  however,  to  see  a  development  of  the  fetus  to  maturity. 
The  ovum  may  lodge  upon  the  ovarian  fimbria  and  may  thence 
grow  inward  between  the  layers  of  the  broad  ligament. 

Clinical  History  of  Ovarian  Pregnancy. — The  ovum,  im- 
pregnated while  it  is  .still  within  the  Graafian  follicle,  reaches 
some  degree  of  growth  and  development  within  the  ovary.  The 
condition  is  exceedingly  rare,  but  there  are  a  few  indubitable 
cases  on  record.'  One  ca.se  in  riiilailelphia,  reported  by  I3r. 
Baer,  went  to  term,  Miiller  and  Widerstein  have  reported  cases 
of  the  prolapse  of  a  pregnant  ovary  into  the  inguinal  ring  and  canal. 


Fig.  l8l. — Tubo-ovarian  pregnancy.     Sac  rujilured. 

Clinical  History  of  Abdominal  Pregnancy. — Primary  ab- 
dominal pregnancy  is  exceedingly  rare.  Many  gynecologists 
deny  its  occurrence,  but  there  have  been  a  few  authentic  cases.' 
The  conditions  in  the  free  abdominal  cavity  favor  the  progress  of 
pregnancy  to  the  mature  development  of  fetus.    The  peritoneum  is 
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'  Cases  are  rejiorted  by  I'oteiiko,  Werlh,  r.illauf,  I>eop<ild,  and  Martin.  See 
Winckel,  •' GcburlsliUlft- "  ;  Kelly,  article  in  "  Anicriean  Texl-liouk  of  Obsletrics." 
Luiiwig,  "  Wiener  klin.  \Vi>cl>crisclir.,"  1S96,  has  cotk-ilrd  riyliteen  cases  besides 
one  of  lu's  own.  Len]Hil<i  claims  that  there  arc  ihiitetii  authentic  cases  recurdcd, 
"Arcliiv  f.  dyn.,"  Bd.  lix. 

'  Schlechlendahl  has  reported  a  case  of  primary  abdominal  prepnancy  in  which 
a  fetus  fifteen  centimeters  lonjj  was  found  incapsulated  near  the  s[»Ieen.  Tlte  lubes 
and  utenis  were  normal  ( "  Krauenar/t,"  1887.  ii,  pp.  8i-.S(i..  Hraun's  and  Zweifel's 
ca.ses  I  "  .-^rcliiv  f.  Gyn.,"  lid.  xli,  II.  I  and  2\,  in  whirh  the  placenta  was  attached 
to  the  posterior  uterine  wall  and  to  the  sigmoid  tiexuie,  and  Kol>erle's  ca-se.  in  which 
irapregnotioii  ocnmed  through  n  vaijino-ahdoniinal  fistula  after  hysterectomy,  were 
nnquestionably,  (o  my  mind,  primary  abdominal  pregnancies. 


2/8  PREGNANCY. 

converted  into  decidiia-like  membrane  wherever  the  ovum  comes 
in  contact  with  it,  and  from  this  source  the  chorion  and  placenta 
derive  nutriment.  The  ovum  is  surrounded  by  a  fibrous  and  vas- 
cular capsule.  In  abdominal  and  in  advanced  tubal  gestation 
abortive  labor-pains  appear  at  term.  The  chilil  dies  at  or  shortly 
after  thi.s  perioJ.  and  the  liquor  amnii  is  absorbed  after  the  death 
of  the  fetus.  The  abdomen  is  consequently  reduced  in  size  and 
the  tumor  is  chanijed  in  consistenc)'.  The  fetus  may  be  con- 
verted into  a  litlio[)cdioii  and  may  remain  as  an  innocuous  tumor 
in  the  abdomen  for  years  (see  Termination  of  Ivxtra-uterine 
Pregnancy,  and  Changes  in  Fetal  Body  after  Death).  The  child 
is  likely  to  be  small  and  ill-formed,  but  occasionally  over- 
grown children  are  reported,  no  doubt  on  account  of  an  existence 
of  the  fetus  prolonged  beyond  the  usual  duration  of  pregnane)'. 
In  advanced  cases  of  abdominal  pregnancy  the  fetal  movements 
are  exceedingly  painful  to  the  mother.  Abdominal  pregnancies 
may  end  in  rupture  of  the  sac  or  there  may  be  profuse  hemor- 
rhage iiilo  the  sac-cavit\'. 

Clinical  History  and  Pathology  of  Utero-at>dominal  Preg- 
nancy.— This  condition  is  very  rare.  The  pregnancy  is  at  first 
intra-uterine,  but  the  ovum  escapes  into  the  abdominal  cavity- 
through  an  opening  in  the  uterine  wall,  retaining  a  connection 
by  the  ])lacenla  with  the  uterine  cavity.  The  process  of  extru- 
sion must  be  gradual.  Tliese  cases  follow  either  a  Cesarean 
section  or  a  rupture  of  the  uterus  at  a  previous  labor.  Tlie 
fetus  may  grow  to  full  term.  ^ 

Terminations  of  Extra-uterine  Pregnancy. — Death  and  Ab- 
sorption of  the  }  'oiiHg  Embryo  'i<.'ith  Absorption  of  the  Liquor  Aiititii 
and  Atrophy  of  tlw  Gestation  Cyst. — Of  all  the  terminations  of 
ectopic  gestation,  this  is  the  most  favorable.  It  is  exceptional, 
and  should  never  be  counted  on  in  practice.  The  embryo  must 
die  before  the  second  month  to  be  completely  absorbed.  At  the 
best,  chronic  salpingitis  with  adhe.sions  persists,  and  the  woman 
may,  therefore,  be  left  a  chronic  invalid. 

Rupture  of  the  sac  and  profuse  hemorrhage  occur  most  com-J 
monly  in  tubal  gestation,  when  the  growth  is  upward  toward 
the  abdominal  cavity.  .\t  least  two-thirds  of  all  ectopic  gesta- 
tions end  in  rupture  of  the  sac.  The  rupture  may  occur  when 
the  ovule  grows  downward  between  layers  of  broad  ligament ; 
also  in  tubo-uterine,  tubo-ovarian,  ovarian,  and  abdominal  preg-] 
nancies.  The  accitlent  commonly  destroys  the  embryo,  which 
may  escape  into  the  abilominal  cavity.  U[)  to  the  second  month 
the  extruded  embryo  may  be  absorbed.     Later,  it  may  be  found 

'  "  Ausgttrageiie  sccundSre  AlKlciminalschwangcrsclmft  nnrli  Rupiura  u(rri,  im 
vierlen  Monui,"  l.c<>[x>Ui,  "  Arcliiv  i.  Clyii,"  lii,  2,  376.  Fullertuu,  "  AiiimU  of 
Gyn.,"  October,  1891. 
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lodged  among  the  intestines,  perhaps  far  removed  from  the  pel- 
vic organs  and  usually  surrounded  by  clotted  blood.  ^  The  hem- 
orrhage may  be  fatal 
in  as  short  a  time  as 
two  hours;  it  usually 
takes  from  eight  to 
sixteen  hours,  how- 
ever, for  the  woman 
to  blecil  to  death. 
The  hemorrhage 
may  be  fatal  as  late  as 
the  second,  third,  or 
fourth  day,  or  there 
ma\'  be  successive 
hemorrhages,  per- 
haps days  apart, 
until  the  patient  is 
gradually  exhausted 
or  is  suddenly  des- 
troyed by  an  unusually  profuse  outpour  of  blood.  Surprisingly 
small  tubal  gestation  sacs  may,  on  rupture,  give  rise  to  fatal 
hemorrhage.  The  determining  cause  of  rupture  is  not  always 
apparent.     It  may  occur  while  the  patient  is  lying  quietly  in  bed. 


•■Vr. 


Fig.   185. — Ruptured   tubal  pregnancy;  sac  involving 
llie  isllimus.  ^ 


Fig.  186. — Ruptured  tubal  pregnancy  ;  sac  involving  the  wluilc  lenfjili  of  llie  lube, 

'  Burfuril  reports  an  exiraonlinary  case  in  wliiili  iIil-  IuIk-  ruptured,  ilie  Icuis  was 
exlru<leil  Ihtuugh  llie  rent,  the  curd  was  (*tni  across,  atiil  the  fettts  with  llie  cord 
attached  was  found  in  the  at>dominal  cavity  inclost-d  in  an  adventitious  sac.  The  pla- 
centa rcnmincd  in  llie  lube  and  the  rent  in  the  latter,  lliiuu(>h  which  the  fclu.s  escaped, 
had  healed.      *'  lirit.  Gyn.  jour.,"  1S9J. 

'  Kig4.  177  to  179  and  185  to  194  inclusive,  al.sn  tigs.  181  to  l8j,  are  fnmi  photo- 
graphs presciiied  to  me  by  the  late  Dr.  Kormad,  for  sonir  time  coroner's  physician 
of  Philadelphia.  lie  obtained  the  sipecimens  in  his  official  capacity,  while  iuve!>ti- 
gating  the  cause  of  sudden  deaths. 


Fig.  189. — Ruptured  tubal  pregnancy  ;  sac  occupying  ihe  middle  ihinl  (vf  tlie  tube. 

tion  like  curetincnt,  or  any  sudden  physical  effort  nr  mciital  excite- 
ment. The  rupture  may  be  due  to  contraction  of  the  tube-walls, 
to  menstrual  congestion,  or  to  the  steady  growth  of  the  tumor. 
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Rupture  of  sac  with  extrusion  of  its  contents,  and  interstitial 
hemorrhage  into  the  sae-waUs,  witliout  escape  of  blood  into  peri- 
toneal cavity  or  between  the  layers  of  broad  ligament,  was  the 
termination  of  one  case  of  tubal  gestation  under  niy  obsen'ation. 
This  occurrence  might  well  be  followed  by  atrophy  of  the  ovum 
and  sac. 

Tubal  moles  are  frequently  seen  as  the  result  of  an  old  tubal 
pregnancy ;  the  ovum  is  infiltrated  and  surrounded  by  blood, 
clotted  and  often  organized.  The  tubal  walls  are  also  infiltrated 
with  blood  and  are  much  tliickencd.  The  whole  mass  constitutes 
a  solid  tumor  of  the  tube  in  which  the  embryo  may  not  be  found, 
and  atrophied  chorion  villi  in  small  numbers  are  only  discovered! 
after  a  careful  microscopic  search. 

Groii'th  of  the  Fetus  after  Third  Month  ;  Its  Death  at  or  defore^ 
Maturity  aud the  Changes  that  Occur  Aflcncard. — A  continued  de- 
velopment of  the  fetus  in  the  later  months  of  pregnancy  is  , 
seen  most  often  in  abdominal  or  in  tubo-ovarian  pregnancies, fl| 
though  it  is  possible  in  the  tubal  gestation  with  retroperitoneal 
growth  (broad-ligament  pregnancy).  The  fetus  after  death 
may  be  converted  into  a  lithopedion  or  may  be  mummified,  and 
in  these  conditions  may  remain  in  the  abdominal  cavit\'  indefi- 
nitely (in  Sappey's  case  fifty-si.x  years),  or  may  be  removed  by 
operation  through  the  abdomen,  vaginal  vault,  or  possibly  by 
the  rectum.  The  soft  parts  may  macerate  and  may  be  absorbed, 
leaving  the  bones,  which  remain  as  an  innocuous  abdominal 
tumor  or  ulcerate  into  the  bladder,  intestines,  or  through  the 
anterior  abdominal  wall.  Ulceration  into  the  bladder  is  a  par- 
ticularly unfortunate  complication.  I  have  seen  an  okl  lad)-  die 
of  peritonitis  caused  by  the  ulceration  of  a  parietal  bone  through 
the  transverse  colon.  Her  history  indicated  an  abdominal  preg- 
nancy having  its  origin  many  years  before.  ^m 

The  fetal  body  may  putrefy  from  the  contiguity  of  the  intes-^| 
tines  and  their  contained   micro-organi.sms  and  the  consequent 
access  of  bacteria  to  the  highly  putrescible  sac-contents.      In  the  ^ 
same  way  the  gestation-sac  is  converted  into  an  abscess.  H 

Terminations  of  Ox<arian  Pregnancy. — Tliere  may  be  an  ar- 
rest in  tlie  development  of  the  ovum  at  an  early  period.  In 
one  ca.se  the  small,  cystic,  o\'arian  tumor  containing  the  fetal 
bones  was  retained  in  the  abdomen  for  years.  In  another 
case  the  fetus  went  on  to  full  development,  then  died,  and 
was  removed  in  a  good  state  of  preservation  at  least  one  year 
later.      Rupture  of  the  sac  and  profuse  hemorrhage  may  occur. 

In  tubo-uterine  or  interstitial  pregnancies  the  ovum  and  em- 
bryo  may  be   discharged   into   the  uterine    cavity,  and  may 
evacuated  by  the  natural  passages.      There  are  at  least  two  such 


with  the  ovum,  and  blood  is  poured  through  the  fimbriated 
extremity  of  the  tube  into  the  abdominal  cavity.  The  blood 
clots  filling  the  pelvis  in  such  a  case  may  ha\'e  a  peculiar  sausage- 
like  form  imparted  to  them  by  the  tubal  canal.  The  whole  ovum 
may  possibly  be  extruded  through  the  abdominal  orifice  of  the 
tube,  and  in    one  case    in  which  tiie  fimbriated  extremity  was 
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closed  by  inflammatory  adhesions  tlie  outer  end  of  tlie  tube  was 
converted  into  a  hematoma.  Kiistner  claims  that  tubal  abortion 
is  much  more  frequent  than  rupture.  In  75  cases  the  former 
occurred  59,  the  latter  16,  times.' 

It  i.s  possible  that  a  tubal  pregnane)'  may  rupture  in  its  early 
stages,  the  embryo  be  e.vpcUed  into  the  abdominal  cavity,  retain- 
ing its  connection  with  the  tube  by  the  cord  and  placenta,  and 
the  fetus  thus  continue  to  further  or  to  full  development.  This 
is  called  -..v secondary  or  tiibo-abdominal  f>rtgiiancY.'^  Rupture  in 
ca.scs  apparently  of  this  ciiaractcr  may  not  have  occurred. 
There  may  have  been  a  retroperitoneal  growth  of  the  ovum  and 
an  enormous  dilatation  of  the  tubal  walls. 

Gnnoth  and  dah-lopmcitt  of  Ihc  placenta  after  fetal  death  has 
been    described,    but    has   not  yet  been   demonstrated    beyond 
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Fig.  195. — Diiigram  showing  pelvic  liciualocelc  posterior  to  the  uterus,  which 
is  crowded  forward  with  die  bladiler  Ix-hiiid  tlic  syni|)hy.sis  pubis,  while  the  rectum 
is  compressed  hchinil  against  [he  sacrum  (Skene). 

doubt.     It  would  seem  impossible,  arguing  from  the  behavior  of 
the  placenta  ///  utero  after  fetal  death. 

Profuse  lientorrhage  into  the  gestation  sac,  forming  a  large 
hematoma,  occurred  in  one  case  under  my  obser\'ation. 

Hematoceles  and  heinatomata  in  the  abdomen,  pehis,  and  pelvic 
connective  tissue  in  one-third  or  more  of  the  cases  are  due  to  the 
hemorrhage  from  a  ruptured  gestation  sac.  The  blood  may 
collect  in   front  of  the   uterus  (ante-uterine  hematocele),   more 

'  "  Volkinann's  Samiiil.  klin,  Vortrlgc,"  N.  F.,  Nns.  244,  245. 
•  Lusk  has  collecteil  ihree  siith  Cilsc•^.     'Die  fetus  survived  itie  riipwrr  of  llie  tube, 
or  the  extrusion  may  have  Uecu  gradual  by  a  separtttion  of  the  tibers  in  the  tube  wall. 
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commonly  behind  the  uterus  (retro-uterine  hematocele),  may  be 
encapsulated  in  the  neighborhood  of  either  broad  ligament,  or 
may  be  contained  in  the  pelvic  connective  tissue  on  eitlicr  side 
of  the  uterus.  These  accumulations  of  blood  may  suppurate,  and 
■  may  thus  prove  fatal.  They  may  be  evacuated  by  puncture 
through  the  abdomen  or  often  through  the  vaginal  vault.  If 
not  too  large,  they  are  absorbed. 

(Symptoms  of  Extra-uterine  Gestation. — The  Subjective 
Signs. — In  the  early  weeks  or  months  the  subjective  signs  of 
ectopic  pregnancy  may  be  indistinguishable  from  tliose  of  normal 
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Fig.  196. — Diagram  of  intrniicritoneal  ru|iture  of  tubal  pregnancy.  Free  blood 
in  Douglas'  cul-<le-sac,  and  among  the  intestines:  S,  Symphysis;  K,  rectum 
(Dickinson). 

intra-uterine  gestation.  In  the  tubal  variety,  which  is  by  far  the 
commonest,  there  may  be  no  indication  of  any  abnormality 
until  rupture  occurs.  In  the  vast  majority  of  cases,  however, 
rupture  is  preceded  by  severe  cramp-like  pains,  usually  in  one 
or  the  other  iliac  region,  often  accompanied  or  followed  by  the 
discharge  of  deciduous  membrane. 

The  pain  of  extra-uterine  pregnancy  is  its  mcst  distinctive 
symptom.  It  may  be  defined  as  a  pain  described  by  the  patient 
in  strongest  terms  ;  occurring  in  paro.xysms,  with  intervals  free 
from  suffering  ;  appearing  at  any  time  from  a  few  days  to  nK^nths 
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after  a  normal  nicastruation  ;  situated  often  in  one  groin,  though 
frequently  indefinitely  referred  to  the  lower  abdomen  ;  extending 
down  one  leg  or  uj)  to  the  epigastrium  ;  and  a  pain  so  severe  as 
to  occasion  profounii  systemic  disturbance — syncope,  followed 
by  nausea  and  vomiting,  a  cold  sweat,  hysterical  outbreaks, 
complete  dis.ibility,  and  every  appearance  of  excessive  shock. 
The  temperature  is  almost  always  slightly  elevated.  There 
may  be  high  fever,  and  the  general  health  may  be  much  im- 
pairuil.  When  advanced  development  occurs,  as  in  abdominal 
and  in  some  cases  of  tubal  gestation,  no  symptums  may  arise 
until  the  time  for  labor  has  passed,  wlien  pain  and  other  com- 
plications, due  to  the  peculiar  character  of  the  abtiominal  tumor, 
may  appear.  There  is  usually  cessation  of  menstruation  for 
one  or  two  periods  ;  then  a  return  of  the  flow  as  an  irregular 
bleeding,  which  may  last  for  months.  In  some  cases  irregular 
bleedings  begin  with  conception  and  last  until  rupture — there  is 
no  cessation  of  menstruation.  In  others  one  period  is  slightly 
delayed  ;  tliose  after  and  before  are  normal.  Again,  the  delayed 
period  may  be  unnatural  in  character.  In  exceptional  cases  the 
menstruation  occurs  at  the  normal  time,  but  is  more  profuse  or 
scantier  than  normal.  In  39  cases  upon  which  I  have  operated 
there  was  no  absence  of  menstruation  in  13  ;  a  cessation  of 
menstruation  var\'ing  from  10  to  90  ilays  in  26.  There  was 
metrorrhagia  lasting  from  2  ta  120  days  in  :;4  cases  ;  there  was  a 
discharge  of  decidua  in  18  cases. 

Other  symptoms  noted  have  been  irritable  bladder  or  dys- 
uria  ;  marked  constipation  or  even  obstruction  of  the  bowels  if 
the  tumor  is  on  the  left  side  ;  edema  <jf  the  corresponding  limb 
and  aching  pain  in  it,  especially  at  the  groin  ;  or  numbness  and 
loss  of  power.     Pulsating  vessels  may  be  felt  in  the  vaginal  vault  * 

Objective  Slicns. — In  tubal  pregnancies  an  exquisitely  sensi- 
tive tumor  may  be  felt  to  one  side  of  behind,  or  possibly  in  front, 
of  the  uterus,  quite  firmly  fixed  after  the  tliird  or  fourth  week, 
and  doughy  in  consistence.-  The  uterus  is  much  smaller  than 
would  be  expected  from  the  duration  of  the  pregnancy.  After 
the  third  month  ballottement  may  possibly  be  practised  upon 
the  tubal  tumor.  Ihe  uterus  is  usually  displaced  forward, 
backward,  or  to  the  side  opposite  the  tumor.      The  decidua  is 

'  Hofnuier  claims  tlinl  llif  piitsalion  of  arlerirs  on  one  side  of  the  cerv'ix  niicl 
not  upon  (he  oilier  is  a  valimljlc  siyn  of  exlra-ulerine  pregnancy ;  and,  moreover,  thai 
it  is  a  sign  of  life  in  the  ovum,  ceasing  when  the  embryo  ilies  and  the  ovum  stops 
growing. 

'  For  three  or  four  weeks  the  tulial  tumor  is  free ;  quite  suddenly  it  sink.s  into 
the  pelvLs  from  its  itiircasing  weight,  and  wherever  it  comes  in  contact  with  the 
pelvic  peritoneum  the  latter  iii  changed  into  a  decidua-like  structure  to  which  the  tut« 
walls  adhere. 
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expelled  from  the  uterus  in  a  large  proportion  of  cases  (46  per 
cent,  of  my  own).  If  the  discharged  membrane  can  be  obtained, 
it  will  present,  under  the  microscope,  unmistakable  character- 
istics of  decidua.  It  may  be  extruded  in  fragments  or  as  a  com- 
plete cast  of  the  uterus. 

Symptoms  of  Interstitial  Pregnancy. — A  diagnosis  is  diffi- 
cult or  impossible.  The  uterus  enlarges  to  a  greater  degree 
than  in  any  other  variet>'  of  ectopic  gestation,  and  it  may  be  im- 
possible to  determine  whether  or  not  it  is  symmetrically  enlarged. 
The  condition  is  recognized  after  an  abdominal  section  or  upon  a 
careful  intra-uterine  exploration. 

Abdominal  pregnancy  may  be  recognized  when  the  ovum 
occupies  Douglas'  pouch,  as  the  fetal  parts  may  be  made  out 
with  startling  distinctness  through  the  posterior  vaginal  vault. 
A  sacculated  uterus,  however,  might  easily  be  mistaken  for  an 
abdominal  pregnancy. 

Diagnosis. — A  diagnosis  of  extra-uterine  pregnancy  can 
usually  be  made  before  rupture.  1  have  made  a  positive  diag- 
nosis in  the  majority  of  my  cases.  In  spite,  however,  of  careful 
attention  to  the  patient's  history  and  a  painstaking  physical  ex- 
amination by  an  expert,  a  diagnosis  before  rupture  is  sometimes 
impossible.  Usually  the  condition  is  not  recognized  in  general 
practice  until  rupture  has  occurred.  At  this  time  a  history  of 
early  pregnancy,  a  paroxysm  of  frightful  pain,  sudden  collapse, 
symptoms  of  internal  hemorrhage,  with  abdominal  distention,  and 
a  vaginal  examination  showing  a  pelvic  tumor  with  possibly  the 
physical  signs  of  effusion  into  peritoneal  cavity  make  the  diag- 
nosis perfectly  clear,  and  indicate  an  immediate  celiotomy.  These 
symptoms  have  been  closely  simulated  by  rupture  of  a  varicose 
vein  in  the  broad  ligament,  by  rupture  of  an  ovarian  cyst  or  torsion 
of  its  pedicle,  by  acute  suppurative  salpingitis,  and  by  pelvic 
tumors  coincident  with  intra-uterine  pregnancy.  But  as  all  these 
conditions  demand  the  same  treatment,  a  mistake  in  the  differ- 
ential diagnosis  between  them  is  of  no  consequence.  If  the 
cramp-like  pains  of  ectopic  gestation  lead  a  patient  to  consult  a 
physician  ;  if  she  give  a  clear  history  of  impregnation  ;  if  she 
present  all  the  earlier  signs  of  pregnancy,  with  the  discharge  of 
blood  and  membrane  which  the  microscope  siiows  to  be  deci- 
dual ;  if  there  be  a  very  sensitive  tumor  in  the  neighborhood  of 
the  uterus,  on  which  ballottement  may,  perhaps,  be  practised, 
and  if  the  uterus  is  not  so  large  as  it  should  be, — the  diagnosis 
is  justified,  and  the  necessary  treatment,  also,  involving,  as  it 
does,  a  serious  operation.  Among  the  conditions  in  the  pelvis 
that  may  make  the  diagnosis  impossible  are  :  Abortion,  in  con- 
sequence of  or  coincident  with  some  growth  near  the  uterus ; 
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pyosalpinx,  with  an  indistinct  or  untrustworthy  history  of  preg- 
nancy ;  intra-uterine  pregnancy,  with  rapid  development  of  a 
fibroid  on  one  side  of  the  uterus ;  development  of  an  impreg- 
nated ovule  in  one  horn  of  a  unicornate  or  bicornate  uterus,  nr 
on  one  side  of  a  double  uterus.  A  common  error  constantly 
occurring  in  general  practice  is  to  mistake  an  extra-uterine  preg- 
nancy for  an  incomplete  abortion.  I  find  in  my  notes  of  thirty- 
nine  cases  this  mistake  made  by  the  attending  physidan  in 
eighteen. 

Prognosis. — Without  surgical  treatment  about  two-thirds  of 
the  cases  die  ;  one-third  escape  the  immediate  danger  of  death.' 
Treated  by  abdominal  section,  tiie  mnrtaiity  should  be  about  five 
per  cent.,  or  lower  if  the  ojjcrator  .sees  the  patient  in  time.     I  iiave 
the  records  of  thirty- nine  operations  [x-rformed   by  myself  with 
three  deaths.     Two  of  the  fatal  results  were  in  women  already 
exsanguine,  who  died   a  few  hours  after  the  operation  without 
regaining  consciousness.     The  other  was  in  a  chronic  drunkard, 
who  died  on  the  fifth  day  from  cirrhosis  of  the  liver.      Of  those       j 
patients  who  do  not  die  directly  in  con.sequence  of  the  tubal  ges-       1 
tation  a  large  proportion  remain  invahds,  and  many  die  at  a 
remote  period  from  various  complications,  a.s  bowel  ob.struction»^™ 
ulceration,  suppuration,  or  hemorrhage.  ^| 

Treatment. — .As  soon  as  the  diagnosis  is  established  with 
reasonable  certainty,  whether  the  sac  has  ruptured  or  not,  the  re- 
moval of  the  gestation  sac  by  celiotomy  is  the  only  treatment 
worthy  of  consideration.  IClcctricity  is  an  uncertain  and  unre- 
liable remedy,  and  the  recoveries  ascribed  to  its  use  are  the 
result  of  nature's  effort  to  effect  a  cure.  Injections  into  and 
puncture  of  the  sac  to  destroy  the  embryo  should  be  relegated^— 
to  the  category  of  discarded  and  discredited  procedures.  ^H 

Abdominal  section  is  the  only  reliable  and  trustworthy  plan 
of  treatment.  The  removal  of  a  gestation  sac  and  the  control 
of  hemorrhage  is  sometimes  a  tlifficult  operation,  and  is  not  to  be 
undertaken  rashly  by  an  unskilled  operator.  In  favorable  cases 
in  which  a  trained  nurse  is  kept  in  constant  attendance,  and  in 
which  the  phy.sician  can  reach  the  patient  quickly,  it  might  be 
justifiable  to  wait,  after  diagnosticating  extra-uterine  pregnancy 
before  rupture,  for  the  death  of  the  embryo  and  the   atrophy  ofj 


'  In  265  cases  witlumt  surgical  intervention,  36.9  per  cent,  recovered,  63.10 
per  cent,  died  iWiiickel's  "  GeburtshUlfe,"  2.  Aufl.,  ,«;.  254).  In  loo  cases  col- 
lected by  Kiwisirh,  the  mortality  wa.s  82  percent.  ;  in  132  collected  by  Heckc-r,  43 
per  cent. ;  in  150  by  Hcniiig,  88  per  cent.  ;  in  500  cn.ses  collected  by  P.-irry  up  to 
1876  the  mortality  was  67.2  per  cent. ;  in  626  cases  collected  by  Schauta,  from  1S76 
to  1890,  241  ended  sjKintaneously,  75  in  recovery,  and  1C16  in  death,  a  mortality  of 
68.8  per  cent.  Martin  stales  that  of  585  cases  operated  upon,  76.6  per  cent,  recov- 
ered ("Centralbl.  f.  Gyn.,"  No.  39,  1892). 
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the  sac,  which  will  occur  in  about  one-third  of  the  cases.  As  a 
rule  of  practice,  however,  the  only  safe  plan  is  either  to  operate 
immediately  one's  self,  or  to  refer  the  patient  to  a  competent 
surgeon  without  delay. 

After  rupture,  the  patient's  only  hope  lies  in  an  immediate 
abdominal  section,  evacuation  of  the  blood  from  the  peritoneal 
cavity,  the  ligation  of  the  blood-vessels  supplying  the  sac,  and 
its  complete  removal. 

Tlu  Technic  of  Abdominal  Section  for  Tubal  Pregnancy. — 
The  operation  is  often  performed  in  an  emergency,  and  must, 
therefore,  be  hurried.  Plenty  of  time,  however,  should  be  taken 
to  secure  an  absolutely  aseptic  condition  of  the  field  of  operation 
in  the  patient,  of  the  surgeon,  assistants,  dressings,  and  imple- 
ments. If  possible,  the  patient  should  be  transported  to  a  well- 
appointed  hospital.  If  there  has  been  much  bleeding  and  the 
patient's  condition  is  bad,  the  anesthesia  should  be  limited  and 
the  operation  should  be  finished  in  the  fewest  minutes  possible.  It 
is  possible  to  conclude  the  operation,  to  the  last  abdominal  stitch,  in 
less  than  eleven  minutes  and  with  less  than  an  ounce  of  ether.  ^ 
No  attention  should  be  paid  to  the  blood  that  gushes  in  enormous 
quantities  from  the  abdominal  cavity  when  the  peritoneum  is 
incised.  It  hcis  already  been  shed  and  is  of  no  use  to  the  patient. 
The  side  affected  should  have  been  learned  by  the  history,  ^  if  not 
by  the  physical  signs.  This  tube  should  at  once  be  grasped 
between  the  thumb  and  fingers  of  one  hand,  the  broad  ligament 
should  be  transfixed  by  a  pedicle  needle  to  the  inner  side  of  the 
round  ligament,  and  ligated  en  masse.  ^  The  tube  and  ovary  are 
then  cut  away.  The  abdominal  cavity  should  next  be  flushed 
with  a  large  quantity  of  sterile  water  *  and  drained  with  both  a 
glass  tube  and  gauze  packing  '  if  there  has  been  profuse  intra- 

*  This  patient  was  at  first  treated  by  her  physician  for  a  miscarriage—  the  com- 
inonest  mistake  in  the  diagnosis  of  extra-uterine  pregnancy.  After  rupture  the  true 
condition  was  recognized,  but  the  woman  was  so  reduced  l)y  the  internal  hemorrhaEe 
that  she  was  pronounced  a  hopeless  case,  and  the  physician  left  the  house  late  at 
night  saying  he  would  call  the  next  morning  to  sign  her  death  certificate.  To  his 
surprise  he  found  her  alive.  A  few  hours  later  I  operated  on  her  with  success,  though 
she  was  pulseless  and  in  as  desperate  a  condition  as  possible. 

'  It  is  often  impossible  to  tell  from  a  physical  examination  which  tube  is  in- 
volved, but  1  have  found  the  history  of  pain  down  ont  leg  and  not  the  other  of  great 
value  in  diagnosticating  the  side  affected. 

*  It  is  waste  of  invaluable  time  in  the  majority  of  cases  to  ligate  the  blood- 
vessels separately. 

*  I  have  practically  given  up  douching  the  al>dominal  cavity  after  alxlominal 
sections,  except  in  extra-uterine  pregnancy.  There  is  no  other  means  which  so 
rapidly  and  surely  removes  blood-clols  from  the  abdomen.  It  is,  moreover,  a  great 
advantage  to  leave  the  large  quantity  of  hot  water  which  remains  in  the  alxlominal 
cavity  after  irrigation. 

*  In  common  with  the  majority  of  gynecologists,  I  now  avoid  abdominal  drain- 
age as  much  as  possible.     In  extra-uterine  pregnancy,  however,  it  is  often  of  great 
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peritoneal  liemorrliage  or  if  there  arc  extensive  adhesions  about 
the  gestation  sac.  In  early  operations,  before  rupture,  with 
m(i>denite  bleeding,  and  if  the  adhesions  are  not  extensive,  drain- 
age is  unneccssar)'.  For  twehe  or  t\\ent\-four  hours  after  the 
operation  vigorous  stimulation  and  an  active  treatment  for  the 
acute  anemia  are  necessary  if  there  has  been  a  profuse  hemor- 
rhage. If  drainage  is  eni]>loyed,  the  glass  tube  is  sucked  out  by 
a  syringe  once  a  day  with  strictest  aseptic  precautions.  The  gauze 
is  removed  at  the  end  of  forty-eight  hours,  and  the  glass  tube  is 
then  withdrawn  after  a  rubber  tube  is  slipped  within  it  to  take  its 
place.  Through  the  rubber  tube  the  pelvic  cavity  is  irrigated 
once  a  day  with  sterile  water.  The  irrigation  is  continued  for 
about  ten  days,  oc  until  the  water  returns  perfectly  clear  without 
bringing  with  it  small  snow-nake-like  clots  and  the  debris  of  the  ^a 
deciduous  formation  on  the  peritoneum  which  constitutes  the^^| 
adhesions  between  the  tubal  .sac  and  surrounding  intraperitoneal^^ 
.structures.  By  this  technic  in  thirty-nine  ofierations,  of  which 
thirty  were  drained,  I  have  not  lost  a  patient  from  the  operation 
itself;  there  has  been  no  fever  during  comalcscence  ;  every 
wound  healed  promptly  within  three  weeks,  and  there  was  but 
one  persistent  sinus,  cured  by  a  subsequent  operation. 

The  vaginal  operation  for  tuba!  pregnancy  in  the  first  three 
or  four  months  is,  as  yet,  in  it.s  infancj".  It  has  the  serious  dis- 
advantages tiiat,  on  account  of  uncontrollable  hemorrhage,  a  vagi- 
nal hysterectomy  or  hasty  abdominal  section  may  be  necessary, 
and  if  the  tube  is  simply  inci.sed  and  not  removed,  a  diseased  and 
useless  pelvic  organ  is  left  behind  to  Ix:  the  source  of  future 
trouble.  Moreover,  as  in  all  vaginal  sections,  nicety  and  prC' 
cision  of  work  is  impossible  through  the  vaginal  vaults. 

In  interstitial  pregnancy,  on  account  of  the  difficulty  of  diag' 
no.sis,  little  can  be  done  until  rupture  and  hemorrhage  have 
occurred,  when  an  abdominal  section  must  be  performed.  The 
sac  should  be  cleared  of  all  its  contents,  and  its  edges  should  be 
sewed  to  the  abdominal  wall  ;  after  the  bleeding  vessels  are  se- 
cured, the  sac  should  be  drained.  If  this  technic  is  impossible, 
ligation  of  the  uterine  and  ovarian  arteries  is  indicateil,  drainage 
of  the  sac,  or  possibly  supravaginal  amputation  of  the  uterus. 
It  might  be  well,  the  diagnosis  being  clearly  established,  to  tryl 
to  effect  evacuation  of  the  gestation  sac  into  the  uterine  cavity 
after  thorough  dilatation  of  the  cervical  canal.  A  mistaken 
diagnosis,  however,  w<iuld  lead  to  a  premature  termination  of  a. 


I 

■ 
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ndvantagp.  Tlie  objection  against  dramajjF  afler  alHiominal  iipfrations  for  exn*- 
utcrine  pregnancy  liial  llie  palient  is  exposed  to  a  greater  risk  of  infection,  applies 
only  If*  surfjeons  wlmsr  nsepiic  technic  is  faulty.  In  not  a  single  one  of  my  cases 
has  lliere  iwen  fever  afler  the  operation. 
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normal  intra-uterine  pregnancy.  Tait  describes  a  case  in  which 
he  found  it  possible  to  incise  the  sac,  turn  out  its  contents,  and 
drain  it,  after  fetal  death.  ^  Engstrom  treated  a  case  successfully 
by  incising  the  uterine  wall,  extracting  the  dead  fetus  and  its 
appendages,  making  and  enlarging  an  opening  between  the  ges- 
tation sac  and  the  uterine  cavity,  sewing  the  uterine  wall  firmly 
together,  as  after  a  Cesarean  section,  and  closing  the  abdomen 
without  drainage.  2 

Ovarian  pregnancy  is  to  be  treated  as  a  tubal  pregnancy, — 
namely,  by  excision  of  the  sac  with  the  ovary.  As  a  matter 
of  fact,  the  operation  is  undertaken  in  these  rare  cases  for  an 
ovarian  tumor,  and  the  operator  discovers,  to  his  surprise,  after 
opening  the  abdomen,  the  contents  of  the  ovarian  cyst. 

In  advanced  cxtra-utcrinc  pregnancy  the  operator  should  delay 
interference  until  just  short  of  term,  or  until  the  beginning  of 
false  labor  pains,  when  the  fetus  and,  if  possible,  the  feted  sac 
should  be  enucleated  and  extracted  whole.  It  is  not  infrequently 
necessar)'  to  cut  the  cord  off  short,  stitcli  the  sac  wall  to  the 
abdominal  wall,  and  drain  the  sac.  Forty  operations  (1889- 
1896)  after  the  seventh  month  of  gestation,  with  living  and 
viable  infants,  have  been  collected  by  Dr.  R.  P.  Harris. ^  In  this 
number  there  were  ten  maternal  deaths  ;  twenty-seven  infants 
survived  the  operation.  Von  Both  has  collected  83  cases;  in  the 
first  30  operations  there  were  25  deaths  ;  in  tlic  53  following,  i  5  ; 
and  in  the  last  8  operations,  only  i.*  When  death  of  the  fetus  has 
occurred,  it  is  best  not  to  subject  the  woman  to  the  danger  of  the 
several  possible  ultimate  terminations,  but  to  perform  celiotomy 
and  to  remove  the  fetus  and  its  entire  surrounding  sac.  If  the 
exsection  of  the  sac  is  found  to  be  too  difficult  or  dangerous,  it 
is  permissible,  some  weeks  after  fetal  death,  to  cut  the  cord  off 
short,  leaving  behind  the  atrophied  remains  of  the  placenta. 
If  this  is  done,  the  sac-wall  should  be  stitched  to  the  abdominal 
wall,  and  thus  drained  for  a  length  of  time  until  the  placenta 
comes  away.  Meanwhile  daily  irrigations  are  required  and 
antiseptic  powders  may  be  dusted  in  the  sac-cavity.  In  case  the 
gestation  sac  is  low  down  in  Douglas'  pouch,  bulging  the  poste- 
rior vaginal  wall,  vaginal  section  and  the  delivery  of  the  fetus 
by  the  natural  passage  may  be  considered  ;  but  the  dangers  and 
disadvantages  of  the  vaginal  operation  should  be  carefully 
weighed ;  the.se  are :  Difficulty  of  extracting  the  fetus,  if  it  is  large, 
uncontrollable  hemorrhage,  puncture  of  an  intestine,  infection  of 
the  general  peritoneal  cavity,  either  at  the  time  of  the  operation, 

'  I.ondon  "  I.ancet."  1894,  I,  p.  38.         »  "Centralbl.  f.  Gyn.,"  No.  5,  1896. 
•  Kelly's  "Operative  Gynecology,"  vol.  ii. 
"•Centralbl.  f.  Gyn.,"  No.  15,  1899. 
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or  in  subsequent  irrigations  of  the  sac,  and  adhesions  involv 
the  uterus  and  ap[)cndaL^es  after  the  woman's  recovery  from  the 
operation.^  Vaginal  section  is  applicable  in  oise  of  an  old  gesta- 
tion sac  undergoing  suppuration  and  contahiinga  much  macerated 
or  disintegrated  fetus.  In  some  cases  of  intraliganientar)'  preg- 
nancy it  is  possible  to  open  the  sac  extrajxiritoneally  by  an  inci- 
sion above  Poupart's  ligament.  It  is  always  advisable,  however, 
to  make  a  preliminary  abdominal  section  to  learn  the  relations 
of  the  gestation  sac. 

Pregnancy  in  One  Horn  of  a  Uterus  Bicornis  or  Unicornis. 
• — Pregnancy  in  an  ill-developed  horn  of  a  uterus  unicornis  may 
exactly  resemble  a  tubal  or  interstitial  pregnancy,  and  will 
probably  end  in  rupture  at  the  apex  of  the  cornu.^  This  is  par- 
ticularly true  if  the  impregnated  ovule  develops  in  a  rudimentary 
horn,  in  which  the  conditions  are  almost  the  same  as  in  a  tube, 


Fig.  '97- — Pregrmncy  in  ihe  rudimentary  horn  of  n  uterus  unicornis,  which  has  ' 
become,  secondarily,  iibdomiiia!  (aulliur's  aiUctlion,  OLislcliica!  Museum,  Universiiy  i 
of  l'enn»ylvatiia). 

except  that  rupture  takes  place  later.  On  the  other  hand,  a 
pregnancy  in  a  uterus  bicornis  ma\-  terminate  prematurely,  or 
even  at  term,  by  expulsion  of  the  product  of  conception  through 
the  natural  passage.  ^k 

The  diagnosis  of  pregnancy  in  a  uterine  horn  is  difficult  or  ^| 
impossible.  It  is  mistaken,  usually,  for  tubal  gestation.  The  ' 
removal  of  a  gestation  sac  in  a  rudimentary  uterine  horn  is 
commonly  easy,  as  a  convenient  pedicle  is  formed  by  the  attach- 


'  For  a  good  hibliography  of  ttie  removal  of  extra  uterine  fetuses  through  the 
TOgina  and  by  llie  rectum  see  J,  T.  Winter,  "  Am.  Jour.  Obstet.,"  1892,  p.  34. 

'  Three  cases  of  pregnancy  in  rudimentary  horns  arc  refxjrtcd  by  Turner,  Werth, 
and  So!in  (  Lusk's  "  Ohstclrics  ").  Kussmaul  collected  thirteen  cases;  Manierre 
39,  24  of  which  ended  fatally  by  rupture,  "Am.  Gyn.  and  Obst.  Jour.,"  vol.  xv. 
No.  3. 
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ment  of  the  horn  to  the  lower  segment  of  the  better-formed 
half  of  the  uterus. 

Hydrorrhea  Qravidarum. — A  watery  discharge  from  the 
vagina  of  a  pregnant  woman  may  have  four  sources  :  catarrhal 
endometritis,  rupture  of  the  membranes,  discharge  of  fluid  from 
a  hydrosalpinx,*  and  edema  of  the  uterine  wails.  The  last 
is  a  very  rare  cause  indeed,  and  I  am  somewhat  skeptical  as 
to  the  possibility  of  serum  leaking  from  the  uterine  walls, 
but  it  has  apparently  been  operative  in  a  few  cases.  ^  In 
catarrhal  endometritis  the  fluid  is  discharged  suddenly  in  con- 
siderable quantities ;  it  reaccumulates  and  is  again  discharged, 
the  recurrent  hydrorrhea  continuing,  perhaps,  until  term,  al- 
though usually  after  the  second  or  third  discharge  labor  is 
brought  on.  The  fluid  discharged  in  a  case  of  catarrhal  endo- 
metritis is  thin  mucus.  In  a  typical  case  under  my  observation 
there  was  a  discharge  of  more  than  a  pint  of  fluid  at  the  seventh 
month  of  pregnancy,  while  the  patient  was  lying  quietly  in  bed. 
It  was  supposed  that  the  membranes  had  ruptured  and  that  labor 
was  imminent,  but  no  pains  appeared,  and  after  confinement  to  bed 
for  a  week  the  patient  was  allowed  to  get  up.  A  month  later  there 
was  another  profuse  discharge, — certainly  more  than  a  pint, — 
again  occurring  while  the  patient  was  quietly  at  rest  in  bed.  Twelve 
hours  later  labor-pains  appeared  ;  in  the  latter  part  of  the  second 
stage  of  labor  the  membranes  ruptured  and  about  a  quart  of 
liquor  amnii  was  discharged.  A  careful  examination  of  the 
membranes  failed  to  detect  a  perforation  remote  from  the  seat  of 
rupture. 

Rupture  of  the  membranes  and  the  discharge  of  liquor  amnii 
in  pregnancy  are  commonly  followed  by  labor-pains  within  thirty- 
six  hours.  It  is  not  very  unusual,  however,  for  three  or  four 
days  to  elapse  from  the  time  of  rupture  to  the  onset  of  labor.  I 
have  several  times  seen  a  month  intervene  between  the  rupture 
of  the  membranes  and  the  beginning  of  labor,  and  in  one  case 
under  my  care  the  membranes  were  perforated  at  four  and  one- 
half  months  without  inducing  labor.  The  patient  was  the  wife 
of  an  English  officer  in  India.  She  had  been  told  by  a  skilful 
Indian  masseuse  that  she  was  pregnant,  but  an  English  physician 
whom  she  consulted  assured  her  she  was  not,  and,  to  prove  that 
he  was  correct,  inserted  a  sound  into  the  uterine  cavity.  There 
was  immediately  a  gush  of  liquor  amnii.  In  spite  of  a  journey 
of  some  1 500  miles  from  the  interior  to  the  coast,  the  long  voy- 

'  "  Hydrorrhoea  Gravidarum  and  Hydrosalpinx,"  Cowles,  "Obstetrics,"  Novem- 
ber, 1899. 

'Chazan,  " Centralblatt.  f.  Gyn.,"  No.  5,  1894,  p.  105. 
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age  from  India  to  England,  and  thence  to  the  United  States, 
liquor  amnii  flowing  from  the  vagina  at  every  roll  of  the  ship  or 
jolt  of  a  carriage,  labor  did  not  appear  until  term,  four  and  a 
half  months  from  the  time  the  membranes  were  punctured. 
There  was  found,  after  delivery,  a  round,  regular  opening  in  the 
membranes,  about  the  caliber  of  a  lead -pencil,  midway  between 
the  seat  of  rupture  and  the  placenta,  which  was  attached  at  the 
fundus. 


PART  II. 

THE  PHYSIOLOGY  AND  MANAGEMENT  OF  LABOR 
AND  OF  THE  PUERPERIUM. 


CHAPTER  1. 

Labor. 
This  chapter  deals  with  an  important  practical  subject, — the 
management  of  a  woman  in  labor.  The  questions  involved  in 
this  study  confront  every  practitioner  of  medicine  at  some  time. 
Every  one  in  possession  of  a  medical  diploma  is  popularly  sup- 
posed to  possess  the  ability  to  manage  a  labor  case,  and  every 
one  who  essays  the  practice  of  medicine  will  have  his  ability 
put  to  the  proof  before  his  medical  career  has  run  a  very  long 
course.  To  a  beginner  in  obstetric  practice  there  is  much  that 
is  trying  and  embarrassing.  The  novel  and  intimate  relations  in 
which  the  physician  is  brought  with  his  patient ;  her  very  evident 
distress  and  dread  at  the  idea  of  being  subjected  to  the  necessary 
examinations  and  manipulations  more  or  less  revolting  to  every 
woman  ;  the  doctor's  keen  consciousness  of  a  lack  of  experience  ; 
a  feeling  of  mistrust  in  his  capacity  to  make  the  necessary  diag- 
nosis as  to  stage  of  labor,  the  presentation  and  position  of  the  fetus; 
the  knowledge  that  his  every  movement  is  watched  by  critical 
friends  or  attendants  of  the  patient,  who  possess,  perhaps,  just 
what  he  lacks, — practical  experience, — all  unite  to  produce  a  most 
unenviable  frame  of  mind  in  the  practitioner  attending  his  first  few 
cases  of  labor.  Some  consolation,  however,  can  always  be  found 
in  the  reflection  that  labor  is  a  natural  and  a  comparatively  easy 
process,  in  the  large  majority  of  cases  ;  that  a  physician's  duty  is 
one  mainly  of  inaction  and  non-interference,  and  that  most  prob- 
ably the  labor  will  terminate  fortunately  for  mother  and  child,  in 
spite  of  his  inexperience.  It  is  evident,  however,  that  no  one 
can  predict  what  may  occur  in  any  given  case.  There  may  sud- 
denly arise  some  accident  of  the  gravest  nature,  which  must  be 
immediately  recognized  and  promptly  treated.  It  is  under  such 
circumstances  that  a  physician's  education  and  knowledge  are 
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put  to  the  test  It  is  plain,  therefore,  that  in  a  work  on  obstet- 
rics it  must  be  the  writer's  aim  to  imjiart  the  requisite  knowl- 
edge to  cope  with  all  sorts  of  dangerous  emergencies.  This 
consideration  makes  it  necessary  to  dwell  at  length  upon  all  the 
possible  complications,  accidents,  and  difficulties  of  the  child- 
bearing  process,  with  the  result,  1  am  quite  sure,  of  leaving  upon 
the  student's  mind  the  impression  that  parturition  is  a  more  dan- 
gerous process  than  is  really  the  case.  It  is  well  to  recollect,  there- 
fore, that  nature  alone,  in  the  majority'  of  cases,  with  ver>"  little 
artificial  aid,  is  capable  of  terminating  safelj-  the  birth  of  the 
child  ;  but  at  the  .same  time  it  should  not  be  forgotten  that  at 
any  moment  a  dangerous  coni[>lication  may  occur,  which  must 
be  immediately  recognized  and   promptly  dealt  with.  j 

It  is  convenient  to  begin  the  study  of  labor  with  a  definition  i 
of  the  process. 

Labor  is  that  natural  proce.ss  by  which  the  female  e.vpels 
from  her  uterus  and  vagina  the  ovum  at  its  period  of  full 
maturity,  which  is  reached,  on  the  average,  two  hundred  and 
eighty  days  after  the  first  day  of  the  last  menstruation.  The 
process  is  divided  into  three  main  stages  or  acts, — the  expansion 
of  the  birth-canal,  the  expulsion  of  the  fetus,  and  the  deliver}' 
of  the  remainder  of  the  ovum.  This  is  a  brief  description  of  an 
important  and  complex  function  in  woman,  but  as  one  studies 
the  causes,  the  premonitory  signs,  tlie  symptoms,  and  the  phe- 
nomena of  labor,  it  will  be  .seen  that  it  is  comprehensive  and] 
correct,  but  that  it  needs  some  amplification.  ' 

To  analyze  the  first  declaration  as  to  the  time  that  labor 
occurs,  the  intelligent  student  would  naturally  inquire  why  it  is 
that  labor  conies  on  just  two  hundred  and  eightj-  days,  or  forty 
weeks,  or  ten  lunar  months  from  the  beginning  of  the  last  men-j 
strual  flow.  This  question  has  given  rise  to  endless  speculation 
in  all  ages  of  medicine,  some  of  it  very  far  from  the  truth. 
Several  e.xplanations  may  be  offered,  each  reasonable,  and  each 
no  doubt  in  part  accountable  for  the  occurrence  of  labor  in  the 
majority  of  cases  at  a  distinct  and  specific  time.  The  period  of  J 
two  hundred  and  eighty  days,  or  forty  weeks,  or  ten  lunar  months 
must  at  once  direct  attention  to  the  fact  that  labor  comes  on 
at  the  tenth  men.strual  period  since  pregnancy  began.  At  the 
menstrual  perioti  in  the  non-pregnant  uterus  there  is  always  dis- 
tinct muscular  action,  induced  probably  by  the  presence  of  a'| 
foreign  body — blood — in  the  uterine  cavit>'.  During  pregnancy  it 
has  long  been  known  that  by  the  unconscious  memor>'  of  living 
tissue  there  recurs,  at  regular  inter\'als  corre.sponding  to  the 
menstrual  period,  a  disposition  to  muscular  action,  which  is 
sometimes  so  exaggerated  as  to  bring  about  an  expulsion  of  the 


LABOR. 


297 


ovum, — an  accident  especially  to  be  feared  at  such  times  in  women 
prone  to  abort.  Here,  then,  is  a  cause  predisposing  to  uterine 
muscular  effort  at  each  recurrence  of  the  time  for  the  absent 
menstrual  flow,  especially  the  tenth,  and  this,  therefore,  must  be 
accepted  as  one  at  least  of  the  causes  of  labor.  It  is  described 
conveniently  as  periodicity. 

A  study  of  all  the  hollow  muscles  in  the  body  shows 
that  they  admit  of  distention  up  to  a  certain  point,  but,  that 
point  being  reached,  they  are  immediately  stimulated  to  con- 
traction. This  is  well  illustrated  in  the  stomach  of  the  young 
infant,  which  nurses  until  the  organ,  overfilled,  contracts  and 
expels  the  excess  of  food  which  its  cavity  can  not  contain.  So, 
too,  in  the  ventricles  of  the  heart,  distention  with  blood  goes  on 
to  a  certain  extent,  when  contraction  occurs  and  the  blood  is 
driven  into  the  great  arterial  trunks.  Precisely  the  same  action 
may  be  seen  in  the  pregnant  uterus.  It  admits  of  distention  up 
to  a  certain  point,  until  it  is  well  filled  by  the  mature  fetus,  when 
the  great  tension  of  its  walls,  no  longer  endurable,  stimulates 
them  to  muscular  action  which  terminates  in  the  expulsion  of 
the  ovum.  This  cause  of  labor  is  defined  as  overdistcntion  of  tfte 
uterus. 

Just  as  in  plant  life  certain  degenerative  changes  occur  in  the 
supporting  stem  of  fully  ripe  fruit  which  makes  its  connection 
with  the  parent  branch  so  frail  that  a  slight  breath  of  wind 
causes  it  to  fall  to  the  earth,  so  in  the  human  ovum  that  has 
reached  full  maturity  there  occurs  a  degenerative  process,  a  fatty 
change,  in  the  connections  which  bind  the  ovum  to  the  uterus, 
that  brings  about  a  separation  more  or  less  extensive  between 
the  uterine  wall  and  the  ovum,  and  the  latter,  becoming  a  foreign 
body  in  the  uterine  cavity,  is  cast  off. 

This  cause  of  labor  is  called  the  maturity  of  the  oz'ion. 

Finally,  heredity,  the  unconscious  memory  of  tissue  trans- 
mitted from  generation  to  generation,  plays  a  most  important 
role  in  the  causation  of  labor.  Thus,  at  the  end  of  two  hundred 
and  eighty  days  the  fetus  has  reached  such  a  size  that  it  is  just 
possible  for  the  woman,  at  the  expense  of  much  effort,  to  expel  it 
through  the  birth-canal.  Had  it  grown  much  larger,  its  expul- 
sion would  be  difficult  or  impossible.  On  the  other  hand,  an 
infant  bom  much  before  two  hundred  and  eighty  days  is  not 
sufficiently  well  developed  to  endure  the  lower  temperature  that 
it  encounters,  and  the  necessity  for  obtaining  its  own  nourish- 
ment and  oxygen,  and  consequently  it  may  not  survive.  There- 
fore, it  is  plain  that  only  those  women  who  gave  birth  to  their 
offspring  about  the  two  hundred  and  eightieth  day  of  pregnancy 
could  successfully  perpetuate  the  human  species.     Those  that 


298 


LABOR  AND  THE  PUERPERIUM. 


fell  in  labor  later  probably  died  ;  those  whose  young  were  born  I 
earlier  were  not  able  tn  rear  them  ;  and  so  the  habit  of  bear- 
ing children  at  the  end  of  forty  weeks  from  conception,  trans- 
mitted from  generation  to  ^feneration  throui^h  [nanyages,  became, 
perhaps,  the  most  powerful  influence  in  determining  the  duration 
of  [)regnancy. 

To  recapitulate,  then,  labor  comes  on  at  about  the  two  hundred 
and  eightieth  day  from  the  begimiing  of  the  last  menstrual  jx-riod, 
because  of  the  influence  of  periodicity  ;  as  a  result  of  the  ovcr- 
distention  of  the  uterine  cavity  ;  in  consequence  of  the  maturity 
of  the  ovum,  and  by  reason  of  heredity.  All  these  causes  being 
operative  together,  it  requires  only  srjme  very  slight  stimulus  or 
none  at  all  to  inaugurate  effective  uterine  contractions.  Just  as 
a  single  blow  of  a  workman's  hammer  starts  the  launch  of  a>^| 
ship  when  everything  is  prepared  for  it,  so  here  a  little  exercise,  ^" 
a  dose  of  jjurgative  medicine,  a  jolt  or  a  jar  may  provoke  mus- 
cular action  on  the  part  of  the  uterus  that  entls  in  the  expulsion 
of  the  child.  This  knowledge  is  often  put  to  good  practical 
use.  If  one  fears  that  labor  might  be  delayed  in  a  given  case, 
and  there  were  factors  in  that  case  which  made  such  delay 
undesirable,  by  resorting  to  some  stimulus  a  little  more  effective 
than  the  ordinary-  occurrences  of  every-day  life,  one  secures  the 
onset  of  labor  at  its  proper  time.  Thus,  if  the  two  hundred  and 
eightieth  day  from  the  beginning  of  the  last  menstrual  flow  is 
accurately  determined,  one  might,  the  night  before  this  la.st  day, 
give  a  dose  of  some  purgative  medicine — castf)r  oil — and  follow 
this  the  next  morning  by  a  good  dose  of  quinin — ^.say,  ten  grains 
— to  insure  the  beginning  of  labor  at  its  normal  date. 

Before  entering  upon  a  study  of  labor  the  student  should  be 
sure  that  he  is  able  to  recognize  its  occurrence. 

The  diagnosis  of  labor,  therefore,  is  a  necessary  preface  to 
the  study  of  its  physiology  and  management.  First  and  fore- 
most, in  the  woman  suppo.sed  to  be  in  labor,  the  existence  of 
pregnancy  should  be  determined.  Many  ludicrous  and  some 
tragic  errors  have  been  committed  by  a  disregard  of  this  rule. ' 
There  is  a  valuable  premonitory  sign  of  labor  which  should 
always  be  inquired  for  :  the  subsidence  of  the  uterine  tumor  at 
periods  varying  from  four  weeks  in  the  primigravida  to  two  weeks 
or  less  in  the  multigravida  before  the   actual  advent  of  labor. 

•One  of  my  s'udents,  on  (Hily  in  tho  oui  patii^nt  olistetric  dcfiartmeni,  receiving 
his  first  call,  hurried  to  the  woman's  hou.sc.  s|ienl  some  fifteen  niintites  .sleri  i/ing  his 
hands,  and  made  a  prnlonj^ed  va.;in.-il  exaiiiiti  iiinn.  much  to  llie  piitient'-  siirjiri>e.  as 
she  hail  sent  for  a  jshysician  on  acmiini  (vf  rheumatism.      She  was  iK»t  |tre^nrtnl. 

rin  niie  occasion  t  hgureii  as  an  e\f>erl  witness  in  a  trial  foi'  <1amaj»es  on  accuunl 
of  an  attempted  Cesarean  section.  Tlie  patient,  a  rachitic  dwarf,  was  not  even  preg- 
nant when  the  operation  was  performed. 
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This  sinking  of  the  uterine  tumor  is  the  result  of  the  engage- 
ment of  the  lower  uterine  segment  with  the  presenting  part  of 
fetus  in  the  superior  strait  and  in  the  cavity  of  the  pelvis.  It  has 
its  cause,  probably,  in  the  action  of  the  muscles  inclosing  the 
abdominal  cavity.  Just  as  the  stomach,  the  heart,  and  the  uterus 
bear  distention  up  to  a  certain  point,  so  the  abdominal  mus- 
cles allow  a  certain  distention  of  the  abdomen  to  occur,  but 
resent  anything  beyond  it.  This  point  is  reached  in  primi- 
gravidae  at  about  the  thirty-sixth  week  of  pregnancy,  but  later 
in  multigravidjE  owing  to  a  greater  laxity  of  their  muscles. 
The  abdomen  being  distended  to  its  utmost,  the  abdominal  mus- 
cles contract  vigorously  and  drive  the  lower  part  of  the  uterus 
down  through  the  superior  strait  into  the  cavity  of  the  pelvis  by 
diminishing  the  area  of  intra-abdominal  space,  thus  accomplish- 
ing the  first  step  in  the  expulsion  of  the  child,  the  passage  of 
the  head,  presuming  it  to  be  a  cephalic  presentation,  through 
the  superior  strait,  long  before  the  labor  itself  begins.  This 
sinking  of  the  fetus  and  uterus  occurs  often  suddenly,  so  that 
the  pregnant  woman  may  rise  one  morning  entirely  relieved  of 
the  distressing  abdominal  pressure  symptoms  that  had  previously, 
perhaps,  tormented  her.  But  the  relief  in  one  direction  is  fol- 
lowed by  an  aggravation  of  the  varices  about  the  vulva,  anus, 
or  lower  limbs,  by  neuralgic  pains  extending  down  the  thighs, 
by  increased  vaginal  secretion, — all  duo  to  the  greater  pressure 
within  the  pelvic  cavity.  So  constant  is  this  phenomenon,  the 
descent  of  the  pregnant  uterus  near  term,  that,  should  it  fail  to 
occur,  .some  cause  for  the  failure  should  be  looked  for.  It  is 
usually  found  to  be  a  malposition  of  the  fetus  or  a  deformity 
of  the  pelvis. 

There  are  three  signs  indicating  that  labor  has  actually 
begun  :  (i)  Recurrent  pains  of  characteristic  duration,  situation, 
and  nature  ;  (2)  the  escape  of  a  small  quantity  of  blood-tinged 
mucus  from  the  vagina,  and  (3)  the  dilatation  of  the  os.  The 
characteristic  pains  of  commencing  labor  recur  at  intervals  of 
from  five  minutes  to  half  an  hour,  usually  being  about  fifteen 
minutes  apart.  The  pain  is  located  in  the  abdomen,  or  is  de- 
scribed as  passing  from  the  umbilicus  in  front  to  the  sacrum 
behind,  or  in  some  cases  is  confined  altogether  to  the  back. 
It  comes  on  suddenly.  The  woman  is  walking  about  the 
room,  or  perhaps  conversing,  when  suddenly  she  pauses, 
bends  over,  contorts  the  facial  muscles  a  little,  sets  her  lips, 
and  clinches  her  teeth.  The  pain  rarely  lasts  more  than  a 
minute ;  when  it  passes  off  the  woman  resumes  her  inter- 
rupted occupation.  If  the  hand  were  laid  over  the  abdo- 
men when  the   pain  came    on,  the  uterus  would    be  felt  as  a 
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firm,  hard,  well-defined  body,  more  globular  than  in  its  relaxed! 

condition. 

As  a  consequence  of  the  beginning  dilatation  of  the  internal  i 
OS,  the  lower  portion  of  the  ovum  begins  to  sever  its  connection^^| 
with  the  uterine  wall,  and  in  doing  so  the  delicate  blood-vessels^^ 
that  may  yet  run  in  isolated  places  into  the  decidua  are  torn,  and 
there  is  a  slight  oozing  of  blood,  which  stains  the  large  plug  of 
tenacious  mucus  that  has  filled  the  cen'icaJ  canal  during  preg- 
nancy. The  cervix  being  gradually  obliterated  from  above 
downward  by  the  descending  ovum,  the  blood-stained  plug  of 
mucus  is  ex[)elled  from  the  cervix  into  the  vagina,  whence  it 
esca])cs  externally  and  becomes  what  is  popularly  called  the 
shoii.',  which  is  regarded,  and  rightly,  too,  as  a  valuable  sign  of 
beginning  labor.  But  the  uterus  may  contract  quite  vigorously 
and  bloody  mucus  may  escape  externally  in  many  a  case  when 
labor  has  not  really  begun.  The  most  reliable  sign,  after  all.  is 
the  obliteration  of  the  cervical  canal  ami  the  dilatation  of  the 
OS.  If  these  conditions  become  plainly  appreciable,  one  may 
safely  diagnosticate  a  beginning  labor,  although  it  would  be 
well  to  bear  in  mind  exceptional  cases  in  which  the  os  has 
actually  dilated  up  to  an  inch  or  more,  but  has  afterward  re- 
tracted and  remained  undilated  until  true  labor  finally  appeared.' 

Having  made  a  diagnosis  of  beginning  labor,  the  physician 
is  immediately  plied  with  questions  by  the  patient  or  her 
family  as  to  its  probable  duration.  This  is  a  question  that  is 
put  to  everj'  practitioner  of  obstetrics  in  almost  every  case,  but, 
unfortunately,  it  can  not  be  given  a  definite  answer.  It  is  a 
common  experience  to  see  a  variation  in  the  length  of  labor  from 
one  hour  or  less  to  many  hours  ;  indeed,  in  rare  cases  to  a  week 
or  more.  So  that  it  is  impossible  to  predict  with  any  degree  of 
accuracy  how  long  a  given  labor  might  last.  One  can  usually 
obtain  an  approximate  idea,  however,  by  bearing  in  mind  the 
average  duration  of  labor  in  multipara;,  eight  hours,  while  in 
primipara-  the  time  is  usually  double  that  or  longer.  One 
should  recollect  that  a  large  parturient  canal  with  a  normal  fetus, 
or  one  undersized,  along  with  vigorous  muscular  action,  means 
a  quick  labor  ;  that  the  opposite  conditions  mean  delay.  In  the 
case  of  multipara;  one  should  always  inquire  into  the  hi.stor)'  of 
past  labors,  for  many  women  have  marked  individual  fK-culiari- 
ties  in  regard  to  the  duration  of  parturition,  in  some  the  process 
being  usually  rapid  and  easy,  in  others  the  reverse.      A  consid- 


'  I  have  seen  a  J'oung  primip.ira  with  the  os  dilated  so  that  I  couM  put  four 
fingers  side  by  side  into  it,  and  with  the  metnhrnnes  bul|{in|j  into  the  v.ij;ina,  who 
walked  about  the  house  for  a  week  in  this  condition  before  lalKir-pains  appeared.  In 
this  and  in  similar  cises,  however,  the  cervical  canal  was  not  effaced. 
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eration  of  all  these  factors  will  enable  one  to  form  some  definite 
idea  in  his  own  mind  of  the  probable  duration  of  labor,  but  he 
would  do  wisely  to  keep  his  opinion  to  himself  To  the  inquiring 
family  a  non-committal  statement  should  be  made,  such  as  "  the 
length  of  the  labor  will  depend  on  the  strength  of  the  pains." ^ 

Before  proceeding  to  a  consideration  of  the  management  of 
labor,  the  student  will  find  it  of  service  to  observe  the  process 
as  a  passive  spectator.  Nothing  is  so  conspicuous  in  the  first 
stage  of  labor  as  the  contractions  of  the  uterine  muscle.  It  has 
been  asserted  that  the  uterine  walls  contract  in  a  sort  of  peris- 
taltic wave,  beginning  at  the  cervix,  running  up  over  the  fundus, 
and  returning  again  to  the  cervix  ;  but  this  action  has  never  been 
actually  demonstrated,  and  it  is  more  convenient,  if,  indeed,  it  is 
not  strictly  correct,  to  regard  the  uterus  as  a  hollow  muscle 
which  contracts  at  once  and  equally  in  all  its  parts.  The  effects 
of  these  contractions  are  :  (i)  To  drive  the  liquor  amnii  in  the 
direction  of  least  resistance,  which  is  through  the  internal  os 
into  the  cervical  canal,  where,  contained  in  the  membranes,  it 
dilates  the  cervical  canal  in  the  very  best  manner  for  the  mater- 
nal tissues,  as  a  hydrostatic  dilator.  (2)  To  drive  down  the 
fetal  mass  in  the  same  direction  by  diminishing  the  area  of  the 
intra-uterine  space.  (3)  To  distend  the  lower  uterine  segment 
and  upper  cervical  canal  by  mechanical  pressure,  and,  finally,  to 
dilate  the  os  in  the  same  manner  after  the  circular,  sphincter-like 
muscle  of  the  cervix  has  been  paralyzed  by  stretching  and  pro- 
longed pressure.  The  average  duration  of  the  uterine  con- 
tractions during  labor  is  one  minute.  The  intervals  between 
them  decrease  as  labor  goes  on,  and  the  pains  become  more 
powerful  until,  finally,  there  should  intervene  between  them  but 
two  or  three  minutes.  No  one  could  observe  the  process  of 
parturition  in  the  capacity  of  a  scientific  observer  without  re- 
garding the  action,  appearance,  and  cottdition  of  the  woman.  It 
will  be  found  that  her  whole  bearing  and  manner  present  two 
distinct  types  in  the  course  of  the  process.  At  first  the  advent 
of  each  pain  is  announced  by  a  sudden  setting  of  the  teeth, 
a  distortion  of  the  facial  muscles,  suffused  eyes,  and  a  flushed 
face,  and,  the  pain  increasing  in  intensity,  she  suddenly  emits 
a  sharp  cry  of  pain.  The  woman,  if  in  bed,  assumes  almost 
any  attitude  that  is  most  comfortable  to  her.  In  a  normal 
first   labor   of  some  seventeen  hours'  duration,  this    condition 

'  As  those  labors  which  end  in  the  day-time  often  begin  at  night,  and  vice  vers4, 
an  obstetrician's  rest  is  disturbed  in  a  very  large  proportion  of  his  cases.  There  is, 
consequently,  a  prevalent  idea  that  almost  all  confinement  cases  occur  at  night.  As 
a  matter  of  fact,  forty  per  cent,  only  are  delivered  between  the  hours  of  11  p.  M.  and  7 
A.  M. ,  according  to  the  statistics  of  West,  based  on  2019  cases  ("  Amer.  Med. 
Jour.,"  1854). 
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of  affairs  lasts  about  fifteen  iiours,  when  a  marked  changel 
may  be  observed  in  the  woman's  action.  If  she  were  left 
entirely  to  herself  she  would  be  \cx\  likely  to  assume  a 
squatting  posture  in  bed  or  upon  the  floor, — a  position  assumed 
by  the  women  of  many  savage  tribes  during  the  latter  stage  of 
labor.  Now,  as  a  pain  comes  on  the  woman  draws  a  deep 
breath,  clinches  her  teeth,  fixes  her  diaphragm,  and  evidently, 
from  her  behavior,  calls  into  jilay  the  action  of  the  abdominal 
muscles  witli  all  her  might.  Her  face  is  suffused,  the  eyebrows 
knit,  and  beads  of  perspiration  stind  out  upon  her  brow.  As 
long  as  the  breath  can  be  held  this  straining  action  is  continued. 


Kig.  t()S. — The  lag  ol    \sM' 
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until  the  air  is  suddenly  expelled  from  the  lungs  with  a  charac- 
teristic grunting  sound,  the  diaphragm  is  again  relaxed,  and  the 
abdominal  muscles  cease  for  a  moment  to  act  until  a  full  in- 
spiration is  taken,  when  the  straining  again  begins,  and  continues 
until  the  uterine  contraction  passes  off  If  one  made  a  vag- 
inal examination  at  this  time,  he  wouk!  find  a  good  reason  for  the 
change  in  the  clinical  aspect  of  the  case.  It  would  be  found 
that  the  os  is  fully  dilated  and  that  the  presenting  part  is  begin- 
ning to  descend,  either  carrying  the  membranes  before  it  or  else,^_ 
as  is  more  common,  the  membranes  rupture  just  as  the  os  i^H 
fully  dilated  and  the  child's  presenting  part  is  driven  through 
tlie  rent  in  the  amnion  and  chorion.     In  this  condition  of  affairs 
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is  found  a  good  explanation  for  the  action  of  the  abdominal 
muscles  ;  so  long  as  the  presenting  part  acts  simply  as  a  wedge, 
dilating  the  os,  but  not  descending  to  any  appreciable  degree,  the 
muscles  of  the  abdomen  are  useless,  and  are,  in  fact,  inhibited, 
for  their  action  would  drive  the  presenting  part  against  the  undi- 
latcd  ccr\-ix  with  such  force  as  to  give  great  pain,  if  not  to  do 
great  damage.  The  main  obstruction  to  the  descent  of  the 
child,  the  cer\'ix,  being  removed,  the  abdominal  muscles  are 
called  into  play,  and  act  effective!)'  in  the  displacement  of  the 
fetal  body  downward  along  the  birth-canal.  For  convenience 
definite  names  are  given  to  these  stages  of  labor,  presenting 
each  such  distinctive  features.     The  period  of  dilatation  is  called 


Hg.    19v.  -    I  he  ili^lcritiuii  ol'  ttic  vulv.i  mul  ihc  a|>|K.'araiicu  uf  llii;  uliiM'!!  scalp. 

the  first  stage  ;  the  period  of  descent  or  expulsion  is  called  the 
second  stage.  The  first  stage  begins  with  the  onset  of  labor 
and  ends  with  the  complete  tlilatation  of  the  os.  The  second 
stage  begins  with  the  dilatation  of  the  os  and  ends  with  the 
complete  expulsion  of  the  child.  As  labor  is  not  complete  until 
the  whole  ovum  is  expelled,  there  is  a  third  stage  of  labor,  that 
period  of  time  from  the  extrusion  of  the  fetus  until  the  pla- 
centa and  membranes  are  expeileii. 

To  return,  however,  to  the  clinical  phenomena  of  labor.  The 
woman  has  pa.ssed  from  the  first  to  the  second  stage.  As 
the  latter  progresses  the  pain  becomes  more  frequent  and  violent, 
the   woman's  suffering   is   increased,   and    her  complaints  grow 
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louder.  Finally  she  declares,  perhaps,  that  she  must  rise  to 
evacuate  her  rectum  and  bladder,  and  the  reason  for  this  feel- 
ing is  clear  when  one  sees  the  pcrincuni  bulging  far  outward,  the 
anus  widely  dilating,  the  rectimi  becoming  slightly  everted,  and 
the  presenting  part,  the  head,  filling  up  the  whole  lower  part  of 
the  pelvis  and  pressing  as  firmly  on  the  bladder  in  front  as  it 
does  on  the  rectum  behind.  And  now,  witli  his  eye  upon  the 
vulva, — for   this   part    of  the  labor,  in  the  best  interests  of  the 


Fig.  200. — The  escape  of  the  licad  anJ  the  resumpliun  of  ils  oblique  position 
(exlenml  re^tilulioii). 

patient,  ought  always  actually  to  be  observed,  both  in  a  scientific 
study  of  the  process  and  in  its  management, — the  physician  sees 
the  labia  separate  during  a  pain  and  tlie  child's  scalp  come  into 
view,  but,  with  the  subsidence  of  the  pain,  disappear.  With  the 
ne.vt  uterine  contraction  a  little  more  of  the  head  appears,  again, 
however,  to  disappear  as  the  pain  passes  off,  and  so  on  with 
every  pain  for  perhaps  twenty  minutes  or  an  hour,  althougb^H 
every  time,  as  more  and  more  of  the  head  appears,  it  looks  to^^ 
the  inexperienced  observer  as  if  that  pain  must  be  the  last,  until 
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finally  the  vulva  is  stretched  to  its  utmost  limit  and  the  largest 
diameters  of  the  head  are  engaged,  when,  with  a  sudden  shriek 
of  pain  from  the  woman,  the  child's  head  is  bnrn.  There  comes 
then  a  pause  in  the  uterine  action  ;  the  head  may  protrude  from 
the  vagina  for  a  minute  or  much  longer,  while  the  woman's 
natural  powers  are  being  recuperated,  after  their  tremendous  ex- 
ertion, for  a  fresh  effort.  Meanwhile',  the  child's  face  turns  im- 
mediately after  birth  toward  one  or  the   other  tuber  ischii.  antl 


\ 


Kig.  201. — The  transverse  rutali4>n  iif  L\ie  bead  (exleinal  rotaliuii) 


from  the  constriction  about  the  neck  becomes  livid,  and  it  seems 
that  the  child's  life  is  threatened  by  strangulation.  The  medi- 
cal attendant  feels  at  first  an  almost  irresistible  impulse  to  pull 
on  the  head  and  terminate  labor.  But  this  is  a  useless,  indeed, 
a  reprehensible  procedure,  for  the  child  is  perfectly  safe,  its 
respiration  still  going  on  normally  in  the  placenta,  and  to  ex- 
tract the  shoulders  rapidly  through  the  overstretched  and 
bruised  maternal  tissues  is  almost  certain  to  lacerate  the  peri- 
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neum.  Moreover,  the  child  is  insensible  at  this  time  ;  it  has 
been  almost  comatose  dunnfj  its  passage  through  the  jx-'lvic  canal, 
and  is  now  recovering,  its  brain -centers,  especially  that  of  respi- 
ration, becoming  ready  to  respond  to  the  stimulus  to  act  when 
the  child  is  born.  Any  utinecessarj-  interference,  therefore,  at 
this  stage  of  labor  may  harm  both  mother  and  child.  The 
woman's  uterus  having  regained  power,  in  a  few  minutes  begins 
to  contract.  The  abdominal  muscles  aid  it.  The  child's  face 
turns  stiil  more  to  one  side  or  the  other  until  it  looks  quite 
tran.sverse.  The  expulsive  force  .still  acting,  the  anterior  shoulder 
appears  under  the  symphysis  pubis,  the  posterior  shoulder 
shortly  afterward  sweeps  over  the  perineum  and  escapes ;  the 


Fig.  202. — The  support  of  the  head  and  the  escape  of  the  anterior  shoulder. 

anterior  shoulder  follows  it,  and  the  rest  of  the  body,  too  small 
to  present  any  longer  an  effective  resistance,  is  expelled  im- 
mediately and  the  child  is  born.  Its  birth  is  announced,  as 
a  rule,  at  once  by  a  lu.sty  cry,  which  expands  its  lungs  and 
initiates  the  pulmonary  respiration.  Immediately  after  the  ex- 
pulsion of  the  child  the  woman  becomes  perfectlj'  quiet  and 
composed,  no  matter  how  noisy  she  may  have  been  before. 
The  passive  pleasure  of  relief  from  .suffering  is  .so  great  tliat 
it  becomes  a  positive  enjoyment  simply  to  be  quiet,  and  the 
woinan  docs  not  wish  to  be  disturbed.  In  the  course,  however, 
of  some  fifteen  or  twenty  minutes,  in  a  perfectly  natural   and 
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normal  case,  such  as  is  now  under  description,  the  patient  again 
experiences  pain  ;  the  uterus  is  again  contracting,  and  the  woman 
is  again  instinctively  aiding  it  with  her  abdominal  muscles,  until 
after  one  or  two  such  pains  the  placenta  with  the  membranes  is 
expelled. 

The  manner  in  which  the  placenta  is  separated  from  the 
uterine  wall  and  is  expelled  from  the  uterine  cavity  is  a  matter 
still  under  dispute,  and  there  is  the  greatest  difference  of  opinion 
in  regard  to  it.  "  If,"  says  Dr.  Berry  Hart,  the  distinguished 
obstetrician  of  Edinburgh,  "the  delivery  of  the  placenta  de- 
pended upon  obstetricians  knowing  how  it  separated,  no  woman 
in  labor  would  complete  her  third  stage."  This  lack  of  definite 
information  is  unfortunate,  for  an  accurate  idea  of  the  mechanism 
of  labor  in  the  third  stage  is  most  desirable  if  one  would  treat 
this  period  of  labor  intelligently.  To  explain  the  first  phenom- 
enon, the  separation  of  the  placenta,  many  theories  have  been  ad- 
vanced, of  wiiich  I  shall  give  only  the  three  most  reasonable,  each 
of  which  has  its  prominent  adherents.  These  three  theories  are  : 
(l)  The  diminution  in  the  area  of  the  placental  site  ;  (2)  the  de- 
trusion  theory,  which  is  founded  on  the  belief  that  the  uterus 
seizes  the  placenta  and  pushes  it  off  from  the  uterine  wall ; 
and  (3)  the  theory  that  an  effusion  of  blood  occurs  behind  the 
placenta,  and  that  this  "  retroplacental  effusion,"  as  it  is  called, 
pushes  off  the  placenta  from  the  uterine  wall.  Of  these  three 
theories,  I  am  an  adherent  of  the  first.  In  a  strictly  normal  case 
the  retraction  of  the  placental  site  is  alone  sufficient  to  account 
for  the  separation  of  the  placenta.  It  has  been  demonstrated 
that,  as  the  uterus  contracts,  the  placenta  follows  tiie  retrac- 
tion of  the  uterine  walls  up  to  a  certain  point  without  becom- 
ing detached,  until  the  placenta  is  reduced  to  about  one-half 
its  natural  size.  Now,  this  is  easily  explained  if  one  recol- 
lects the  structure  of  the  placenta,  like  nothing  so  much  as 
a  sponge,  with  its  branching  villi  and  intervening  natural  blood- 
spaces.  But  as  soon  as  these  villi  are  squeezed  together 
so  that  the  placenta  forms  one  solid  mass,  it  can  no  longer 
follow  the  retraction  of  the  uterine  wall,  but  is  that  moment, 
in  a  typically  normal  case,  sprung  off  from  its  attachment 
to  the  uterus,  and  is  for  a  varying  period  of  time  loose  within 
the  uterine  cavity,  until,  acting  as  an  irritating  foreign  body 
upon  the  uterus,  it  is  finally  driven  out  into  the  cervical 
canal  and  upper  part  of  the  vagina  by  the  uterine  contractions 
that  its  presence  within  the  uterus  excites.  In  the  cervi.x  and 
vagina,  however,  the  placenta  may  remain  a  long  time  without 
exciting  the  benumbed  and  almost  paralyzed  muscles  of  these 
regions  to  action.     And  thus  it  is  that,  in  civilized  women,  at 
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least,  it  is  often  impossible  to  leave  the  third  stage  of  labor 
entirely  to  nature,  for  the  placenta  may  remain  so  long  undeliv- 
ered that  its  succulent  mass  may  putrefy  and  so  become  a 
source  of  septic  infection.  In  describing  a  perfectly  normal  case 
of  labor,  1  mu.st  presume  that  the  placenta  is  expelled  by  the 
natural  forces,  and  must  describe  the  manner  of  its  expulsion. 
But  here,  again,  one  encounters  the  greatest  difference  of  opinion, 
even  about  so  apparently  simple  and  trivia!  a  matter.  One 
set  of  ob.scrvers,  led  by  the  English  obstetrician,  Matthews 
Duncan,  declares  that  in  natural  labor  the  placenta  comes  out 
edgewise,  and  that  any  other  mode  of  exit  indicates  something 
abnormal  ;  while  Schultze,  of  Germany,  and  his  followers  de- 
clare that  the  placenta  always  esca|jes  like  an  inverted  umbrella. 
My  observation  compels  me  to  adopt  the  latter  view. 

In  consequence  of  the  enormous  effort  put  forth,  the  nervous 
excitation,  the  acute  suffering,  and  the  injurj-  inflicted  upon  the 
soft  .structures  of  the  birth-canal,  it  is  not  surprising  that  sys 
tematic  thermometry  of  the  recently  delivered  woman  shows 
almost  always  some  elevation  of  temperature  in  the  first  twelve 
or  twenty-four  hours  after  child-birtli. 

After  a  brief  observation  of  the  main  clinical  phenomena  of 
labor,  the  student  is  better  prepared  to  take  up  a  consideration  of 
its  management.  The  advice  offered  applies  to  private  and  not 
to  hospital  practice,  and  to  the  beginning  of  the  process.  In 
the  vast  majority  of  cases  a  physician  is  engaged  to  attend  a 
woman  in  confinement  a  considerable  lengtli  of  time  before  labor 
is  expected,  and  there  are  certain  important  points  in  the  pre- 
liminary management  of  the  patient  which  it  is  important  to 
appreciate,  but  they  have  been  considered  in  the  section  upon 
the  management  of  pregnancy.  The  present  section  begins  with 
the  fir.st  intimation  that  the  doctor  receives  of  beginning  labor, 
the  summons  to  attend  his  patient  in  confinement.  The  call 
may  come  at  the  most  inconvenient  time, — late  at  night ;  in  the 
early  hours  of  the  morning  ;  at  the  beginning  of  a  meal  ;  in  the 
midst  of  a  press  of  other  work, — but  no  one  should  practise  ob- 
stetrics who  does  not  make  it  an  inflexible  rule  to  give  such 
a  summons  precedence  over  everything,  over  personal  con- 
venience and  all  other  engagements. 

It  is  customary,  in  this  connection,  to  offer  advice  to  young 
practitioners  in  regard  to  their  personal  demeanor  and  appear- 
ance when  about  to  attend  a  woman  in  labor.  While  such  ad- 
vise is  usually  superfluous,  it  does  no  harm  to  remind  the  phy- 
sician of  the  especial  requirements  in  this  particular  kind  of  medi- 
cal work.  He  should  remember  that  the  irritability  and  in- 
creased  sensibility  characteristic  of  pregnancy  are  even    more 
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exaggerated  during  labor.  Any  unusual  appearance  in  the 
medical  man — slovenliness  of  dress,  abruptness  of  speech  and 
manner,  harshness  of  voice,  the  odor  of  liquor  on  his  breath  or 
that  of  tobacco  in  his  clothing — may  have  the  most  unfortunate 
effect  upon  his  patient.  Bearing  in  mind  the  increased  sensitive- 
ness of  women  in  labor,  recollecting  that  the  agony  which 
they  are  about  to  endure,  and  that  the  despondency  which  comes 
of  the  dread  of  impending  suffering,  if  not  of  death,  demand  espe- 
cial sympathy  and  consideration,  no  one  fitted  by  nature  for  the 
practice  of  medicine  will  go  far  astray  in  his  conduct  toward  his 
parturient  patients. 

A  more  important  question  arises  as  soon  as  a  physician 
is  summoned  to  a  case  of  labor.  What  shall  he  take  with 
him  ?  As  a  part  of  his  management  of  the  pregnant  woman  he 
has  directed  the  patient  or  her  friends  to  have  at  hand  the 
articles  enumerated  in  the  list  of  directions  to  mother  and  nurse 
on  pages  358—360.  A  fairly  well-equipped  obstetrician  should 
take  with  him  in  his  obstetric  bag,  to  an  ordinary  case  of  con- 
finement, the  following  articles  : 

A  metal  box  containing  .scissors,  needles,  suture  material, 
perforated  shot,  at  least  two  hemostats,  needle  holder,  and  a 
small  alcohol  lamp  to  boil  the  above. 

Two  boxes  or  bottles  of  iodoform  gauze  ( i  yd.  in  each) ;  a 
package  of  sterile  gauze  (i  yd.). 

A  box  of  five  per  cent,  carbolated  vaselin. 

A  bottle  of  aseptic  silk  ligatures  for  the  cord. 

A  small  package  of  absorbent  cotton, 
u    A  hypodermatic  needle,  with  the  customary  pellets. 
'     A  bottle  of  the  fluid  extract  of  ergot. 

An  obstetric  forceps. 

A  bottle  of  bichlorid  of  mercurj'  tablets. 

A  small  Gaifie  battery,  or  other  electric  battery,  and  a  soap- 
box and  nail-brush. 

A  metal  box,  a  stand,  and  a  lamp  should  fit  in  the  bag,  for 
boiling  the  forceps. 

Arrived  at  the  dwelling  to  which  he  has  been  summoned, 
the  physician  finds  the  woman  in  the  room  selected  for  her  con- 
finement, which  should  be,  if  possible,  the  sunniest  and  best 
ventilated  in  the  house,  and  in  care  of  a  nurse  in  whom  he  has 
confidence  from  past  acquaintance  or  from  good  recommenda- 
tion. He  has  been  summoned  because  the  woman  believes  her- 
self to  be  in  labor,  but  she  may  be  mistaken,  or,  on  the  other 
hand,  may  be  much  farther  advanced  than  she  imagines.  It  is 
the  physician's  first  care  to  determine  this  point,  and  to  do  it  he 
must  make  an  examination.  This  the  patient  fully  expects  and 
will  in  no  way  object  to,  but  it  must  be  done  in  a  manner  as 
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little  revolting  to  her  feelings  as  possible.  After  a  few  indifferent 
remarks  in  a  quiet  tone  to  the  patient ;  a  few  questions  in  regard 
to  the  time  the  pains  first  came  on.  their  duration,  character,  and 
situation,  and  the  intervals  of  time  between  them  ;  after  feeling 
the  pulse,  perhaps,  and  looking  at  the  tongue,  and  assuring  her 
that  her  i;ciieral  condition  is  ver\'  gooil  intleed,  the  nurse  is  in- 
formed that  the  patient  is  to  be  prepared  for  abdominal  palpation. 
While  the  nurse  is  arrangin-^'  the  patient  on  her  back  with  a 
single  layer  of  some  thin  material,  as  a  bed-sheet,  spread  smoothly 
over  the  abdomen,  the  physician  himself  either  leaves  the  room 
or  turns  his  back  upon  the  bed  while  he  dons  a  surgical  gown 
and  gives  his  hands  a  preliminary  washing. 

This   whole   subject  of  the   obstetric  examination  is  so  im^ 
portant  that  space  may  well  be  devoted  to  its  consideration. 

Abdominal   palpation  is  described  fully  in   the  ciiapter  upon 
The   Mechanism  of  Labor.      It  is.  therefore,  only  necessary  to 
state    here   that,   after  determining  the   position   of    the  fetus 
/';/    ulcro,    and    investigating    its    condition    by   listening    to    the 
heart-sounds,  tlie   nurse    is   directed   to   place   the   patient   upon        1 
that  side  toward  which  the  fetal  back  is  directed  and  to  prepare        I 
her  for  a  vaginal  examination.      For  this  purpose  the  parturient 
woman  is   placed    upon    her    side,   with    the    hips  brought  well 
to  the  edge  of  the  bed,  the  thighs   flexed   upon  the  abdomen, 
the  legs  upon  the  thighs.     The  clothing  is  rolled  up  above  the^j 
waist,  or  so  arranged  that  it  shall  not  interfere  with  the  access  of  ^H 
the  examining  hand,  and  the  bed-sheet  is  draped  o\er  the  patient  ^i 
so  that  a  wide  margin  of  it  falls  over  the  side  of  the  bed.      While 
this  is   attended   to   the   pliysician   is  cleansing    his  hands  by  a 
method  described  in  the  chapter  on  the  preventive  treatment  of 
puer]>eral  sepsis.    He  uses  that  hand  for  the  internal  examination 
which  is  next  the  patient,  as  he  takes  his  seat  alongside  of  the 
bed,  facing  the  patient's  genitalia.      Everything  being   in  readi- 
ness  for    the  vaginal    examination,  the  examining    fingers    are 
anointed   with   carbolated  vasclin,  the   nurse  lifts   up  the    sheet 
covering  the  buttocks,  the  obstetrician  raises  the  upper  buttock        , 
with  his  free  hand,  and  by  the  sense  of  sight  inserts  the  forefinger        ' 
of  the  e.xamining  hand  directly  into  the  \aginal  orifice.     Nothing       ' 
is  more  foolish  than  the  common  practice  of  groping  about  under 
a  sheet  for  the  woman's   genitalia,  thus  dangerously  soiling  the 
examining  hand  which   had  been  made  sterile  by  a  painstaking 
disinfection,  only  to  be  infected  again  before  its  in.sertion  into  the 
vagina.      The  ability  to  derive  easily  all   the  desired  information 
from   a  vaginal  examination  only  comes  from  practice  and  an 
education  of  the  tactile  sense.      It  would  be  well,  therefore,  for 
the  practitioner,  in  tlie  beginning  of  his  obstetric  experience,  to 
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bear  in  mind  a  series  of  questions  in  their  natural  sequence, 
which  he  desires  to  have  answered,  and  to  persist  in  his  earlier 
cases  until  repeated  and  long-continued  examinations  have  satis- 
fied his  mind.  Thus  :  the  character  of  the  vaginal  discharge  ;  the 
state  of  the  perineum,  whether  relaxed,  rigid,  or  torn  perhaps 
from  a  previous  labor ;  the  rigidity  and  distensibility  of  the 
vaginal  walls  and  the  quantity  of  secretion  upon  them, — nature's 
lubricant ;  the  capacity  of  the  pelvis  ;  the  condition  of  the  cervix, 
whether  it  is  rigid  or  yielding,  thickened,  edematous,  or  thinned 
out ;  the  degree  of  dilatation  of  the  os  ;  the  portion  of  the  fetal 
ellipse  which  is  presenting  itself  at  the  os  ;  the  engagement  of 
the  presenting  part  in  the  pelvis  ;  the  position  that  the  present- 
ing part  may  have  assumed  ;  the  rupture  or  the  integrity  of  the 
membranes ;  and,  if  the  examination  continues  during  a  pain, 
the  eflfect  of  the  expulsive  forces  upon  the  fetal  mass.  All  these 
are  questions  of  great  importance  in  tiieir  bearing  upon  the  diag- 
nosis of  the  woman's  present  condition  and  upon  the  prognosis 
as  to  the  character,  duration,  and  termination  of  the  labor. 

Having  satisfied  his  mind  upon  all  these  points,  the  obstetri- 
cian enters  upon  the  management  of  labor. 

The  very  first  step  in  the  treatment  of  the  first  stage  of  labor 
should  be  the  evacuation  of  the  rectum.  The  capacity  of  a  nor- 
mal pelvis  is  none  too  great  to  permit  the  passage  of  the  fetal 
body  ;  but  if  the  pelvic  canal  is  occupied  by  a  distended  rectum 
full  of  feces,  labor  may  be  delayed,  the  woman's  suffering  is 
materially  increased,  and  the  danger  of  a  tear  in  the  greatly  dis- 
tended vagina  is  considerably  augmented.  It  is  only  the  rectum 
and  sigmoid  flexure  that  need  be  emptied,  and  this  result  is  best 
secured  by  an  enema  of  a  pint  of  soapsuds  with  a  teaspoonful 
of  turpentine  in  it.  A  well-trained  nurse  will  already  have 
done  this,  perhaps  before  the  doctor's  arrival,  if  she  thinks  that 
labor  has  really  begun.  The  enema  acts  quickly  and  effectually, 
whereas  a  purgative  administered  at  the  beginning  of  labor,  as 
has  been  recommended  by  some  obstetricians,  begins  its  action 
jx)ssibly  when  the  os  is  too  much  dilated  to  allow  the  woman  to 
use  a  commode.  The  lower  bowel  being  emptied,  the  woman,  with 
advantage  and  comfort  to  herself,  may  be  allowed  to  walk  about 
the  room  or  to  sit  up  in  a  chair,  the  physician  making  an  ex- 
amination from  time  to  time  to  determine  the  progress  of  labor 
and  to  avoid  the  serious  accident  of  a  precipitate  delivery  in 
the  erect  posture,  an  accident  dangerous  to  the  mother  and 
usually  fatal  to  the  child.  This  statement  leads  to  the  inquiry 
how  often  and  how  long  to  examine  a  parturient  woman  in  the 
first  stage  of  labor,  and  how  long  she  should  be  allowed  to  re- 
main out  of  bed  in  a  standing  or  a  sitting  posture.     In  a  normal 
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case  during  the  first  stage  of  labor,  the  intervals  between  the 
examinations  are  from  two  to  four  hours,  or  even  longer.  But 
two  or  three  examinations  need  be  made  during  the  whole  labor. 
As  to  the  time  for  putting  a  woman  in  labor  to  bed  and  keep- 
ing her  there,  it  is  usual  to  lay  down  the  rule  that  as  soon  as 
the  OS  has  reached  the  size  of  a  silver  dollar  the  woman  should 
be  confined  to  bed.  Many  patients  might  be  allowed  to  be  up 
longer  than  this,  while  others  with  a  histor)'  of,  or  conditions 
predisposing  to,  quick  labors  must  be  put  to  bed  earlier. 

Many  patients  expre.ss  a  desire  to  go  to  the  water-closet  at 
about  this  time,  but  their  request  can  on  no  account  be  allowed. 
Many  a  woman  has  di.scharged  her  infant  into  the  seat  of  a 
water-clo.set  or  into  the  well  of  a  privy,  either  by  design  or 
under  the  impression  that  she  was  having  an  evacuation  of  the 
bowels.  • 

Before  the  woman  is  put  to  bed  it  should  be  arranged  for 
the  labor  in  the  manner  illustrated  in  figure  203.  The  mattress 
is  protected  by  a  mackintosh  and  the  bed-sheet  is  guarded  by  a 
pad  of  nursery  cloth. 

As  the  first  stage  of  labor  advances,  the  suffering  of  the 
woman  increases  with  each  succeeding  pain.  She  complains, 
perhaps,  bitterly,  and  the  suffering  becomes  so  great,  in  occa- 
sional instances,  that  the  patient  seems  to  be  maniacal  or  to 
become  completely  exhau.stoti,  not  so  much  from  muscular  effort 
as  from  an  agony  that  is  bcj'ond  endurance.  She  appeals  to 
her  medical  attendant  to  do  something  to  relieve  her  sufiering, 
and  her  appeal  is  enforced  by  all  the  appearances  of  the  greatest 
anguish,  jx-ihaps,  that  a  human  being  is  called  upon  to  endure. 
Any  sympathetic  person  must  feel  iin])elled  to  grant  this 
request,  to  resort  to  some  of  the  well-known  agents  for  lessen- 
ing pain  that  medical  science  is  now  possessed  of  The  only 
consideration  that  could  deter  him  would  be  the  fear  that  these 
remedies  entailed  dangers  upon  the  woman  that  he  dare  not 
risk  even  to  secure  the  immense  relief  of  pain  that  they  would 

'  The  resident  physician  on  my  srivice  al  tlit  Howard  Hospital  was  called  to  a 
house  in  the  ne)nhborhooil,  nnd  fished  out  »>f  the  privy- well,  twelve  feel  deep,  an  infant 
which  hail  been  immersed  in  tlie  ctmleiits  of  the  well  up  to  its  neck  for  eight  hours. 
Themollier  had  delil)erately  sat  upon  ihe  seal  imlil  her  haUy  drop|ic-d  from  her.  She 
h.id  then  thrown  diref  hricWsdown  uynin  it.  In  spite  of  ihese  di.'iailvanlages  the  child 
was  extracted  alive,  hy  means  of  a  p(»le  and  some  Iwinc,  It  was  received  into  my 
wards  at  the  I'hiladi-lphia  Hospital,  where  it  thrive<l.  I  »ti  another  occa.sion  one  of 
the  patients  in  the  University  Maternity  locked  herself  in  the  water-closet,  dropped 
her  bahy  down  the  howl,  ami  turned  on  the  water.  A  nurse's  attention  was  at 
length  attracted  to  a  stream  of  water  running  acro;*  the  floor  of  the  corridor.  The 
wnter-clnset  door  was  broken  open,  the  woman  pulled  off  the  seat,  and  the  child, 
whfMie  head  accurately  stopped  up  the  exitpii>e  of  the  bowl,  was  extracted  alive, 
though  it  had  been  under  water  probably  five  minutes.  All  cases  of  this  kind  do  not 
end  so  fortunately. 
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aflbrd.  It  has  been  dcmnnstratcti  that  siicli  a  fear  is  not  justified 
by  facts.  The  dangers  and  disadvantages  that,  it  is  claimed,  result 
from  the  use  of  anesthetics  in  labor  are  :  a  proioiigatii>n  of  the 
process  by  weakening  the  uterine  contractions  and  increasing  the 
intervals  between  them  ;  a  disposition  to  postpartum  iiemor- 
rhagc  ;  an  increased  habihty  to  sepsis  after  labor  by  a  relaxation 
of  the  uterine  muscle,  and  a  subinvolution  of  the  uterus. 
Tlie.se  objections  are  ill-founded  if  the  anesthetic  is  administered 


>^' 


FiK.  JOJ — B«i  arranged  for  child  birth.  The  mattress  is  protected  liy  a  luackiii- 
tosh,  over  which  a  clean  sheet  is  spread.  The-  U)>|K'r  lied-cUilhes  are  rolled  up  at  the 
foot  of  ihc  bed.  'I'he  woman's  hultocks  re.sl  tijHjn  a  square  yard  of  nursery  cloth. 
The  chair  is  for  the  obstetrician  ;  at  hi.s  feet  is  a  waste-bucket,  into  which  the  plt'dgels 
of  cotton  use<l  to  clean  the  anus  nre  thrown.  The  table,  in  ea.sy  reach,  has  ujion  it 
a  large  basin  uf  sublimate  solution,  I  :  2000,  in  which  are  many  lari;r  {iledKets  of  cot- 
ton ;  a  small  tin  cup  im  an  alcohtj)  lamp  to  boil  the  .sci.ssors  for  the  ct^rd  ;  a  half  ditzen 
cleiD  towels ;  a  pot  of  cirlxilated  va-'clin  ;  a  lunibler  of  l>oricaci<l  solution  with 
iquare«  of  clean  soft  linen  in  it  for  the  child's  eyes  and  mouth  ;  a  tube  of  sterile  silk 
for  the  cord. 


in  a  proper  manner.  Accurate  observation  in  some  i>f  the  large 
German  lying-in  ho.spitals  has  demonstrated  that  an  anesthetic, 
if  not  pushed  too  far,  has  no  influence  on  the  power,  duration, 
or  frequency  of  the  pains.  By  relieving  the  dreadful  suffering 
in  some  cases  that  causes  an  exhaustion  as  profound  as  would 
follow  tremendous  physical  effort,  the  danger  of  postpartum 
hemorrhage  is  actually  avoided.  Subinvolution  is  never  seen 
as  a  result  of  anesthesia,  unless  it  is  pushed  too  far.     Upon  these 
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negative  facts  ;  upon  the  gratification  that  it  gives  every  medi- 
cal man  to  relieve  intense  suffering ;  upon  the  enormous  relief 
experienced  by  the  patient  and  her  gratitude  for  the  aid  afforded 
her  is  based  the  practice  of  givin;^  an  anesthetic  in  every  labor 
in  whicli  its  use  is  required.  There  arc  many  women — and  they 
will  form  the  majority  of  a  physician's  patients  in  the  countrj', 
I  think — to  whom  labor  is  not  so  trying  an  ordeai  ;  is,  in  fact, 
little  more  than  an  inconvenience  or  a  discomfort,  and  by  no 
means  an  agony.  Women  have  been  known  to  e.xpcl  a  full -term 
child  when  they  were  hardlj'  conscious  that  labor  had  bejjun. ' 
To  resort,  therefore,  to  an  agent  to  abolish  suffering  when  it 
docs  not  exist  or  can  be  easily  endured  is  obviously  absurd. 
Granting  that  in  many  cases  anesthesia  in  labor  is  an  advan- 
tage, if  not  a  necessity,  the  physician  must  select  the  anesthetic 
agent  he  shall  employ,  and  mu.st  determine  when  and  how  he 
shall  use  it.  The  choice  lies  between  ether  and  chloroform. 
Cocain,  it  was  thought  at  one  time,  would  be  an  efficient  local 
anesthetic,  but  it  proved  a  failure.  Belladonna,  applied  locally 
to  the  cervi.x,  is  also  of  no  service  to  relieve  pain,  although  it 
diminislies  rigidity  ;  the  same  may  be  .said  of  chloral,  taken 
internally.  I  take  it  that  the  choice  in  the  eastern  seaboard 
of  the  United  States  will  u.sually  be  for  ether.  Chloroform 
is  in  disfavor  in  this  part  of  the  world,  although,  perhaps,  un- 
justly. Ether  is  an  efficient,  convenient,  and  satisfactory  agent 
as  an  anesthetic  in  obstetrical  practice,  except,  of  course,  in  the 
treatment  of  eclampsia.  There  are,  however,  two  precautions 
to  be  observed  in  its  administration. — not  to  give  it  too  long, 
and  not  to  give  too  much  of  it.  The  first  error  is  avoided  by  j' 
beginning  its  administration  as  late  in  labor  as  possible  ;  it  is  \ 
better  to  put  off  the  resort  to  an  anesthetic  until  the  second  stage  { 
of  labor,  when  the  suffering  in  the  first  stage  is  not  too  great.  \ 
One  avoids  giving  too  much  :  ( i )  By  using  a  light  towel  thrown 
over  the  face  and  dropping  only  a  few  drops  at  a  time,  just 
below  the  tip  of  the  nose,  at  tiie  end  of  an  expiration,  so  that 
the  whole  vapor  is  sucked  into  the  lungs  with  the  succeeding 
inspiration  ;  (2)  by  only  beginning  the  atlministration  of  ether 
as  the  pain  comes  on,  and  discontinuing  it  in  the  inten'als  ;  and 
(3)  by  endeavoring  to  produce  not  complete  anesthesia,  but 
only  analgesia.  It  is  astonishing  how  little  ether  it  takes  to  do 
,this.  Any  one  can  demon.strate  in  his  own  person  that  a  few 
deep  inspirations  make  the  skin  insensible  to  a  sliaqi  pinch  or  to 
the  prick  of  a  knife.     A  succession   of  these  inspirations  from 

■  Ur.  H.  B.  Cntes,  <if  Knoxville,  lells  me  of  a  case  in  which  there  was  no  pain 
wh.iiever  during  labor,  but  nl  every  uterine  contracliim  the  patient  said  she  felt  u 
though  she  hud  a  crcxjuet  ball  in  her  luouth  (globus  hyiatericusj. 
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pain  to  pain  soon  dulls  the  edge  of  the  woman's  suffering,  and 
makes  it  quite  endurable. 

As  labor  advances  and  the  first  stage  is  about  to  pass  into 
the  second,  one  should  expect  the  rupture  of  the  membranes  and 
the  escape  of  liquor  amnii ;  so  he  will  wisely  make  some  prepara- 
tion for  the  occurrence.  Provision  must  be  made  for  the  sudden 
escape,  often  rather  startling  to  the  patient  or  to  an  inexperi- 
enced practitioner,  of  a  pint  or  more  of  liquor  amnii,  which  must  be 
caught  in  some  clean  towels  or  on  a  large,  new  sponge,  one  which 
has  never  been  used  before  and  should  never  be  used  again 
about  the  patient. 

If  the  membranes  fail  to  rupture  at  the  end  of  the  first  or  at 
the  beginning  of  the  second  stage  of  labor,  the  physician  must 
consider  whether  he  shall  artificially  break  the  bag  of  waters.  In 
the  case  of  a  primipara  such  interference  is  not  justifiable.  The 
bag  of  waters  is  a  perfect  hydrostatic  dilator,  acting  without 
great  force,  and  in  primiparse  a  slow,  gradual,  and  conservative 
dilatation  of  the  maternal  soft  parts  is  most  desirable,  to  avoid 
lacerations  of  the  cervix,  vagina,  or  perineum.  In  multiparae 
the  artificial  rupture  of  the  membranes  is  admissible  after  the 
completion  of  the  first  stage  of  labor ;  the  interference  certainly 
hastens  the  expulsion  of  the  child,  and  as  the  soft  parts  of  a 
woman  who  has  already  borne  children  are  distensible  there  is 
not  the  same  necessity  for  care  to  preserve  nature's  conservative 
dilator.  Under  no  circumstances,  in  an  ordinary  uncomplicated 
labor,  should  the  membranes  be  ruptured  before  the  full  dilata- 
tion of  the  OS.  Any  one  who  has  observed  what  in  the  nurse's 
parlance  is  called  a  dry  labor — that  is,  one  in  which  the  mem- 
branes rupture  early — will  not  dispute  this  assertion.  Occasion- 
ally, even  in  primiparse,  the  first  intimation  that  a  woman  receives 
of  the  beginning  labor  is  the  escape  of  the  liquor  amnii,  the  mem- 
branes having  ruptured  before  the  os  is  at  all  dilated.  In  these 
cases  the  labor  is  longer,  the  woman's  suffering  is  much  greater, 
and  the  likelihood  of  damage  to  the  maternal  tissues  is  very  con- 
siderably increased,  as  can  readily  be  imagined  when  one  considers 
that  the  dilatation  of  the  birth-canal  is  effected  not  by  the  yielding, 
elastic  bag  of  waters,  but  by  the  hard,  unyielding  mass  of  the 
fetal  head.  Occasionally,  however,  in  the  case  of  a  multipara  in 
the  second  stage  of  labor  with  unruptured  membranes,  the  phy- 
sician must  be  prepared  to  perform  the  rather  trivial  manceuver 
of  artificial  rupture  of  the  membranes  with  skill  and  without 
injury  to  the  fetal  or  maternal  structures.  This  sounds  simple 
enough,  and  yet  experience  has  shown  that  certain  precautions 
are  necessary.  In  the  first  place,  the  membranes  are  not  to  be 
ruptured  during  a  pain,  for  the  sudden  gush  of  liquor  amnii  might 
carry  with  it  a  loop  of  the  cord.     It  must  be  clearly  established 
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that  the  tissues  tn  be  punctured  are  tlie  membranes,  and  not 
the  child's  scalp  or  the  distended  lower  uterine  segment  It 
is  often  possible  to  hook  the  finyer-tip  into  a  fold  of  the  mem- 
branes and  to  tear  them  by  pullinLi  outward.  They  may  also  be 
pinched  through  between  the  forefintjer  and  the  thumb  or  middle 
finger.  If  these  manual  methods  do  not  succeed,  an  ordinary 
match  with  the  phosphorus  cut  off,  sharpened  at  one  end  and 
then  well  soaked  in  a  sublimate  solution,  may  be  introduced 
held  between  two  fingers,  and  the  membranes  pertorated  with  this 
simple  instrument  ;  or  an  ordinary  hair])in,  straightened  out, 
after  being  flamed,  proves  an  efficient  implement. 

Durini^  the  second  stage  of  labor  a  new  and  a  very  important 
element  enters  int(5  its  meclianism. — tlie  powerful  action  of  the 
abdominal  walls.  Indeed,  it  has  been  claimed  that  the  con- 
traction of  the  abdominal  muscles  is  the  principal,  tiie  uterine 
force  the  secondary,  expulsive  power  in  this  stage  of  labor.  By 
the  emph'vnTcnt  of  a  "puller"  which  fixes  the  chest  above  ami  the 
pelvis  below,  the  power  of  the  ahdominal  mu.scles  maybe  utilized 
to  its  utmost  extent.  This  is  ilone  by  fixing  the  feet  against  the 
foot-board  of  the  bed,  and  attaching  to  one  corner  of  it  a  rope 
or  a  twisted  sheet  on  which  the  woman  can  pull  with  her  hands. 

The  straining  accompanying  the  uterine  action,  denoting 
that  the  second  stage  of  labor  has  begun  and  that  tiie  presenting 
part  is  descending  into  the  birth-canal,  lasts  in  the  typically 
normal  ctise  about  an  hour  and  a  half  or  two  hours,  when,  if  the 
physician  observes  the  genitalia, — and  the  period  of  labor  has 
arrived  when  it  is  desirable  actually  to  obser\-e  tlie  process, — he 
notices  that  the  anus  is  opened  and  the  rectal  mucous  membrane 
is  exposed  to  view  ;  with  every  pain  small  masses  of  feces  are 
extruded  from  the  anus  which  must  be  wiped  away  always 
toward  the  coccyx  with  large  pledgets  of  cotton  soaked  in  sub- 
limate solution  ;  the  perineum  bulges  outward,  and  the  vulvar 
orifice  of)ens  a  little,  disclosing  a  small  ptirtion  of  the  child's 
scalp.  With  every  pain  the  perineum  becomes  more  distended, 
the  vulva  gapes  more  widely,  until,  finally,  the  perineum,  by  the 
tremendous  tension  to  which  it  is  subjected,  becomes  almf>st 
as  thin  as  paper,  and  it  seems  a  physical  impo.ssibility  for  the 
head  to  escape  through  the  vulva  without  tearing  the  over-' 
stretched  ti.ssues  that  form  the  pelvic  floor.  In  (act,  frequently 
the  fetal  head  does  make  a  way  for  itself  through  the  perineum, 
instead  of  over  and  in  front  of  it  as  nature  intended,  and  after 
labor  there  is  found  a  more  or  less  extensive  laceration  of  the 
pelvic  floor.  Schroeder's  statistics  show  that  in  primipara:  the 
fourchet,  the  little  fold  of  skin  at  the  posterior  commissure  of 
the  vulva,  is  torn  through  in  61  per  cent.,  while  in  ^4  i>er  cent 
of  all    primipane  and   in  9    per   cent,    of   multipara:    the    peri- 
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neum  is  more  or  less  lacerated.  Labor  should  be  a  physio- 
logical and  a  natural  process,  and  it  seems  strange  at  first  sight 
that  such  a  process  is  so  often  £issociated  with  serious  damage  to 
the  woman.  But  this  is  the  price  that  civilized  woman  pays  for 
her  elevation  from  the  original  savage  state,  and  the  higher  or 
the  more  artificial  the  civilization,  the  dearer  the  cost.  I  have 
been  told  by  army  surgeons  that  Indian  squaws  on  the  plains  are 
very  rarely  injured  in  this  way,  for  with  their  strong  muscles  and 
elastic  tissues,  and  with  the  smaller  fetal  head  that  is  the  sign  of 
a  lesser  mental  development  of  the  race,  the  maternal  soft  parts 
are  subjected  to  nothing  like  the  strain  that  is  put  on  them  in 
the  case  of  women  bred  in  towns,  ill-developed  physically,  and 
bearing  children  that  spring  from  a  long  succession  of  brain- 
workers,  and  whose  heads  are  extraordinarily  large  in  compari- 
son with  their  bodies.  The  problem  presents  itself  therefore,  to 
every  obstetrician  in  every  case  to  avoid  this  accident  if  possible, 
or,  if  it  must  come,  to  make  it  as  slight  in  degree  as  may  be. 
Although  the  management  of  a  perfectly  normal  labor  is  here 
considered,  so  frequent  an  accident  is  laceration  of  the  perineum, 
and  so  constant  is  the  danger  of  it,  that  it  is  necessary  to  take 
up,  in  this  connection,  the  study  of  its  causes,  in  order  to  devise 
an  effective  preventive  treatment.  The  causes  of  laceration  in 
the  female  perineum  may  in  a  general  way  be  divided  under 
three  heads:  (i)  A  relative  disproportion  in  size  between 
the  outlet  of  the  birth-canal  and  any  part  of  the  fetus,  which 
makes  the  escape  of  the  latter  a  physical  impossibility  unless 
the  aperture  is  enlarged  by  tearing  its  least  resisting  border ; 
(2)  such  a  rapid  expulsion  of  any  part  of  the  fetal  body  that 
the  maternal  tissues  can  not  gradually  dilate,  but  give  way 
before  the  sudden  strain  imposed  on  them  ;  and  (3)  any  abnor- 
mality in  the  mechanism  of  labor  which  pushes  the  present- 
ing part  backward  against  the  center  of  the  perineum  and 
prevents  its  propulsion  forward  under  the  symphysis  pubis.  In 
the  first  category,  relative  disproportion,  might  be  put  those 
cases  in  which  the  head  is  too  large  or  the  vulva  too  small ; 
and,  further,  those  cases  in  which  the  head  presents  its  largest 
instead  of  its  smallest  diameters,  as  happens  in  insufficient  flexion 
in  vertex  presentations.  Under  the  second  heading,  precipitate 
expulsion,  might  be  put  all  cases  in  which  the  expulsive  forces 
are  too  strong ;  cases  of  straight  sacrum,  in  which  the  fetal  head 
is  shot  through  the  pelvic  canal  and  suddenly  puts  great  strain 
on  the  perineum ;  cases  in  which  too  powerful  traction  is  made 
with  the  forceps.  Under  the  third  head,  an  abnormal  backward 
direction  of  the  presenting  part,  might  be  placed  those  cases  in 
which  a  pelvis  of  a  male  type,  with  approximated  pubic  rami, 
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puslies  the  head  backward  and  tlirows  a  greater  strain  on  the 
perineum  ;  cases  again,  in  which  the  woman,  just  as  the  head  is 
passing  through  the  vulva,  suddenly  straightens  her  legs  and 
brings  them  ckise  together  ;  further,  cases  in  which  a  straight 
sacrum  allows  the  head  to  descend  directly  upon  the  perineum 
instead  of  directing  it  forward  toward  the  vulvar  opening,  as  a 
normally  curved  sacrum  should  do  ;  and,  finally,  cases  in  which 
overflexion  brings  the  vertex  to  bear  directly  upon  the  center  of 
the  perineum. 

It  must  appear,  from  these  many  difTcrent  causes,  that  the 
preventive  treatment  of  laceration  of  the  perineum  differs  con- 
siderably in  order  to  meet  the  diverse  conditions  that  threaten 
the  integrity  of  the  pelvic  floor ;  thus,  if  there  is  a  verj'  great 
relative  disproportion  between  the  head  and  the  vulva  and  the 
opening  nitist  be  artificially  enlarged,  instead  of  allowing  the 
perineum  to  tear,  ])erhaps  into  the  rectum,  it  is  better  to  nick  tlie 
margin  of  the  vulva  on  the  side,  and  allow  the  tear  to  occur 
where  it  can  not  extend  too  far,  and  can  do  no  harm.  This 
simple  operation  is  called  (pisiotoiuy.  It  should  be  distinctly 
understood  that  it  is  called  for  only  in  rare  and  excepti(.)nal 
cases.  Personalh',  I  have  no  confidence  in  it  whatever,  as  I 
believe  it  to  be  based  upon  an  incorrect  idea  as  to  the  mechanism 
of  pelvic  tears.  After  the  delivery  of  the  child  and  the  placenta 
the  small  wound  is  to  be  closed  by  catgut  or  silkworm-gut 
sutures.  If  the  danger  to  the  perineum  comes  from  a  precipitate 
expulsion  of  the  head,  the  proper  preventive  treatment  is  a 
retardation  of  labor,  either  by  holding  the  advancing  head  back 
with  the  hand  or  with  the  forceps,  by  giving  an  anesthetic  to 
control  the  voluntary  mu.scles,  or  by  administering  chloral,  w  hich 
le.ssens  the  force  of  both  involuntary  and  voluntary  muscles.  If 
there  is  some  vice  in  the  mechanism,  as  overfle.xion  or  extension, 
it  may  be  corrected  by  the  forceps.  It  is  evident,  therefore, 
that  no  one  single  plan  of  preventive  treatment,  no  one  inflexible 
method  of  "  supporting  the  perineum,"  as  it  is  called,  will  avail 
in  all  cases. 

There  is,  however,  a  routine  practice  directed  against  the 
commonest  cause  of  "  lacerated  perineum  "  that  often  prevents 
a  laceration,  and  will  at  least  keep  any  one  individual's  record 
down  to  the  j^roportion  already  given  as  the  average,  and  will, 
moreover,  almost  surely  prevent  a  very  extensive  tear,  say,  into 
the  rectum.  There  are  excuses  for  the  lesser  grades  of  lacera- 
tion, and  it  is  true  that  no  physician,  be  his  skill  what  it  may, 
can  absolutely  avoid  this  accident ;  but  a  com[)lete  destruction  of 
the  perineum,  a  tear  through  the  rectum,  is  rarely  justifiable.  It 
is  most  frequently  the  result  of  some  blunder,  carelessness,  or 
error  of  technic. 
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As  the  head  distends  the  vulva  almost  to  the  utmost,  it  fails 
to  recede  as  it  has  done  after  the  previous  pain,  but  remains  in 
view  until  the  next  uterine  contraction,  which,  with  the  abdominal 
contraction  that  accompanies  it,  suddenly  expels  the  head  through 
the  widely  stretched  external  outlet.  The  expulsive  force  acting 
suddenly  and  being  much  greater  than  is  necessary  to  overcome 
the  slight  resistance  now  offered  by  the  soft  parts,  lacerates 
the  tissues  instead  of  dilating  and  stretching  them,  as  would 
happen  were  the  expulsion  of  the  head  more  gradual,  less  rude 
and  sudden.  This  being  the  most  frequent  cause  of  lacer- 
ated perineum,  it  is  easy  to  devise  a  means  to  meet  and  over- 
come the  difficulty.  The  main  requirement  is  to  regulate  the 
expulsive  force  so  that  it  is  just  sufficient  to  overcome  the  slight 
resistance  offered  by  the  distended  perineum,  and  as  an  auxiliary 
measure  to  restrain  the  progress  of  the  head  should  this  force 
become  too  great  or  be  exerted  too  suddenly.  It  is  obvious 
that  one  can  not  govern  the  force  of  the  uterine  contractions, 
which  are  involuntary ;  it  is  just  as  plain  that  one  can  regulate 
the  force  and  duration  of  the  abdominal  contractions  by  appeal- 
ing to  the  woman's  will.  Thus,  the  physician  can  call  upon  her 
to  strain  forcibly  or  gently,  as  the  case  may  require,  bringing 
into  more  or  less  active  play  the  expulsive  action  of  the  abdom- 
inal walls ;  he  can  command  her  to  stop  straining,  or  to  open 
her  mouth  and  breathe  rapidly,  which  amounts  to  the  same  thing, 
thus  inhibiting  the  greater  part  of  the  expulsive  force  ;  or,  if  a 
powerful  uterine  contraction  should  come  on,  or  if  the  woman 
should  exert  her  voluntary  muscles  too  violently,  or  should  fail 
to  obey  the  command  to  stop  straining,  the  expulsive  forces 
may  be  neutralized  simply  by  making  such  firm  pressure  against 
the  child's  head  with  the  hand  that  it  will  not  budge.  At  the 
same  time  the  outspread  hand,  which  can  most  conveniently  be 
used  for  the  purpose,  is  applied  to  the  distended  perineum  so 
that  the  thumb  and  forefinger  encircle  the  posterior  commissure 
of  the  vulva.  This  hand  helps  to  flex  the  head  when  the 
occiput  is  anterior ;  it  restrains  the  progress  of  the  head,  and  it 
pushes  it  forward  under  the  arch  of  the  pubes,  away  from  the 
overstretched  muscle  of  the  pelvic  floor.  This  is  the  best  plan 
of  supporting  the  perineum,  as  it  is  called,  though  it  is  not  really 
a  support  of  the  perineum  at  all,  but  a  diminution  of  the  ex- 
pulsive forces  and  a  regulation  of  the  progress  of  the  fetal  head, 
which  is  supported,  restrained,  and  directed  by  pressure,  partly 
through  the  perineum,  partly  directly  upon  the  head  itself 

Presuming  that  these  precautions  have  been  successful,  that 
the  perineum  has  been  safely  retracted  over  the  child's  head, 
and  that  the  head  is  born,  the  face  at  first  appears  white,  but 
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almost  immediately  turns  quite  purple  and  looks  as  if  the  child 
must  be  choking  to  death.  It  is,  as  a  rule,  however,  in  no  seri- 
ous danger.  The  head  being  the  only  part  of  the  fetal  body  free 
from  pressure  the  blood  is  determined  to  it,  and  is  prevented  from 
returning  freely  by  the  pressure  about  the  neck,  thus  givini^ 
the  child's  head,  as  it  protrudes  from  the  vagina,  a  most  alarm- 
ing appearance  of  deep  asphyxia.  There  is,  however,  in  .some 
cases,  a  more  serious  element  in  the  asphyxiated  look  of  the 
child  ;  in  one  out  of  four  labors  the  cord  is  found  coiled  about 
the  child's  neck,  usually  only  once,  and  that  lightl\-,  but  occa- 
sional! \'   manv  times,   nine  ct)ils    havtnir   been    recorded    in    one 
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Kig.  204. — Retarding  the  c-.ta|)<;  of  the  head  and  pushing  it  away  from  the 

perineum. 

case,  and  so  tightly  occasionally  as  to  completely  strangulate  the 
infant,  not  by  pressure  upon  the  neck,  but  upon  the  cord.  This 
anomaly  occurring  so  frequently,  and  having  such  serious  results, 
must  always  be  borne  in  mtntl,  and  as  soon  as  the  head  is  born 
and  the  neck  becomes  accessible  the  medical  attendant  must  at 
once  ascertain  whether  the  cord  encircles  it  or  not,  by  sweeping 
a  forefinger  between  the  child's  neck  and  the  maternal  symphysis. 
If  the  cord  is  found  in  this  situation,  it  should  be  gently 
pulled  upon,  and  whichever  portion  yields  should  be  drawn  out, 
so  enlarging  the  loop  that  it  may  be  slipped  over  the  head  ; 
or,  if  that  is  impossible,  making  the  loop  at  least  large  enough 
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to  allow  the  shoulders  to  pass  through  ;  or  if  that,  again,  is  not 
feasible,  if  the  cord  so  firmly  constricts  the  child's  neck  that  the 
loop  or  loops  can  not  be  loosened,  it  may  be  hastily  ligatured 
with  a  double  thread  and  then  cut  between  the  ligatures.  The 
child,  in  such  a  case,  must,  of  course,  be  extracted  immediately, 
else  it  will  be  fatally  asphyxiated. 

The  cord  not  being  felt,  or  having  been  attended  to,  if  found 
around  the  neck,  the  physician  next  turns  his  attention  to  the 
child's  head.  The  head  is  protruding  from  the  vulva,  the  face 
is  swollen  and  almost  purple,  looking  as  if  the  only  hope  for  the 
fetus  lay  in  speedy  delivery  ;  tiie  labor  is  almost  concluded,  the 
medical  attendant  sees  his  anxiety  and  attendance  almost  at  an 
end,  and  for  all  these  reasons,  especially  if  he  is  inexperi- 
enced, he  feels  strongly  impelled  to  terminate  a  process  that 
seems  to  endanger  the  fetus,  that  has  caused  his  patient  much 
suffering,  and  himself,  perhaps,  fatigue,  by  pulling  on  the  head 
and  rapidly  extracting  the  fetal  body,  if  he  does  so,  however, 
the  shoulders  hastily  pulled  through  the  vulva  will  almost 
surely  lacerate  the  perineum,  perhaps  deeply.  Many  a  case  of 
lacerated  perineum,  even  into  the  rectum,  is  explained  in  this 
way.  A  still  more  serious  consideration  is  that  immoderate 
traction  upon  the  head  may  seriously  injure  the  child's  spine  and 
the  spinal  column.  As  experience  has  shown  that  the  fetus  is 
not  subjected  to  great  danger  in  this  situation,  and  as  premature 
efforts  to  extract  it  entail  upon  both  woman  and  child  a  danger 
more  imminent  than  that  which  it  is  endeavored  to  avert,  it  is 
better  to  do  nothing  at  this  stage  of  labor  but  simply  to  support 
the  head  upon  the  hand,  waiting  for  the  action  of  the  natural 
expulsive  forces,  which  will  rotate  the  shoulders,  and  with  them 
the  head,  and  shortly  after  expel  the  rest  of  the  body.  The 
physician  may,  if  he  chooses,  stimulate  the  uterus  to  act  by  rub- 
bing or  kneading  it,  and,  as  it  begins  to  act,  may  assist  its  con- 
tractions by  pressure  upon  the  abdominal  walls  over  the  fundus. 
This  is  all  the  assistance  that  need  be  offered  in  a  natural  case. 
With  this  slight  addition  to  the  natural  forces  the  shoulders 
descend  and  rotate  ;  the  anterior  shoulder  slips  out  first  under 
the  symphysis  pubis,  the  posterior  shoulder  and  arm  quickly 
follow,  the  anterior  arm  then  emerges,  and,  the  shoulders  being 
bom,  the  rest  of  the  body  is  immediately  expelled  so  rapidly 
that  it  is  diflficult  to  follow  the  mechanism  of  its  e.xpuLsion.  The 
moment  the  child  escapes  from  the  birth-canal  it  emits  a  lusty  cry, 
which  is  usually  synchronous  with  a  sigh  of  intense  .satisfaction 
from  the  mother,  who  has  in  an  instant  been  entirely  relieved 
of  long  and  intense  suffering,  and  in  whom  the  passive  pleasure 
of  relief  from  great  pain  is  so  great  as  to  become  a  positive  en- 
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joyment.  There  are  now  two  patients  on  the  physician's  hands 
at  once,  and,  although  he  must  in  practice  devote  his  atten- 
tion to  both  equally  and  at  the  same  time,  it  is  more  conve- 
nient here  to  consider  their  management  separately.  Although 
the  child's  expulsion  from  the  mother  gives  her  such  immense 
relief,  it  by  no  means  terminates  the  labor  nor  brings  her  an 
immunity  from  all  danger ;  indeed,  the  chief,  the  most  common 
danger  of  parturition,  hemorrhage,  may  be  said  to  begin  with 
the  expulsion  of  the  child,  and  sometimes  a  most  difficult  and 
dangerous  complication  of  labor,  adhesion  of  the  placenta  to  the 
uterine  wall,  only  manifests  itself  after  the  complete  escape  of  the 
child  from  the  birth-canal.  There  are,  therefore,  two  problems 
with  which  to  deal  in  the  third  stage  of  labor  in  almost  every 
case,  no  matter  how  normal  it  may  appear, — the  delivery  of  the 
placenta  and  the  prevention  of  hemorrhage.  As  hemorrhage 
may  occur  before  the  expulsion  of  the  placenta,  and  therefore 
stands  first  in  point  of  time  ;  as  this  accident  is  of  the  gravest 
nature  and  its  prevention  of  the  greatest  importance,  the  first 
thought  of  the  medical  attendant  should  be  the  routine  means  to 
adopt  in  every  case  to  prevent  its  occurrence. 

Provided  the  uterus  contracts  and  remains  contracted,  the 
enormous  blood-vessels  in  its  walls  are  obliterated  and  hem- 
orrhage is  impossible.  On  the  other  hand,  if  the  uterus  remains 
flaccid  and  uncontracted  while  t!ie  placenta  is  being  separated, 
or  if  the  organ,  at  first  contracted,  afterward  rela.xes,  hemorrhage 
of  the  most  alarming  character  must  as  necessarily  occur. 

The   whole    problem,   therefore,   of   preventing    hemorrhage 
after  delivery  resolves  it.self  into  a  problem   of  securing  and  of 
maintaining  uterine  contraction.      Luckily,  nature  takes  this  task 
off  our  hands  in  a  vast  majority  of  cases.     In  a  healthy,  vigorous 
woman  little  concern  need  be  felt  in  regard  to  the  action  of  the 
uterus ;    its   muscular   fibers   contract   firmly ;     its    whole    body 
assumes    a    solid,   hard    consistence,  and    there    is    no    hemor- 
rhage.     Unfortunately  women   who  have  lived  in  the  midst  of  ^_ 
an  artificial  civilization,  who  are  often  of  an  enervated  habit  and^H 
imperfect  physical  development,  in   whom   a   natural   process  re-  ^^ 
quiring  vigorous  muscles  dots  not  always  run   a  natural  course, 
are  more  or  less  prone  to  bleed  after  labor,  and,  therefore,  one 
can  never  afford  to  be  remiss  in  his  efforts  to  prevent  rela.xa- 
tion  of  the   uterus  after  confinement,  never  knowing  surely  in 
whom  it  may  or  may  not  occur. 

Firm  Contraction  of  the  Uterus  After  Labor  is  Secured  by  Ex- 
ternal and  by  Internal  Stimuli  to  Contraction. — The  latter  con- 
sists of  a  dram  do.se  of  the  fluid  extract  of  ergot  in  a  little 
water,  administered  as  soon  as  the  child's  body  is  bom.     Tlie 
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former  consists  of  manipulation  of  the  uterus.  Luckily  the  uterine 
muscle  is  irritable,  and  shows  its  irritation  by  contracting  its 
fibers.  Luckily,  again,  it  is  accessible.  One  can  easily  grasp 
it  through  the  abdominal  walls ;  can  rub  it  and  exert  direct 
pressure  upon  it,  these  actions  exercising  a  powerful  irritant  in- 
fluence upon  the  uterus  and  bringing  about,  in  the  ordinary  case, 
firm  contraction.  This  is  the  most  efficient,  readily  applied  ex- 
ternal stimulus  to  uterine  contraction,  and  one  that  must  be  in- 
variably applied,  and  that,  too,  continuously  from  the  moment  the 
infant's  body  is  expelled  until  a  milder  fonn  of  external  stimulus 
which  is  to  maintain  uterine  contraction  is  adjusted, — ^the  obstet- 
rical binder.  The  moment  that  the  child  escapes  from  the  woman's 
body  the  physician  or  nurse  seizes  the  uterus  through  the  ab- 
dominal wall  and  exerts  constant  pressure  upon  it,  irritating  it 
still  more  from  time  to  time  by  a  kneading  or  a  rubbing  motion. 
If  the  woman  is  fortunate  enough  to  have  a  good  nurse,  this 
duty  may  safely  be  left  to  her,  while  the  doctor  washes  his  hands 
and  takes  a  brief  rest.  Some  fifteen  minutes  having  elapsed,  the 
placenta  being  delivered,  the  woman  having  been  cleaned  and 
made  more  comfortable,  the  constant  pressing  and  kneading  of 
the  uterus  may  be  replaced  by  the  more  gentle  and  more  con- 
tinuous external  stimulus  of  the  hinder  and  abdominal  pad. 
This  binder  holds  an  important  place  in  the  treatment  of  Eng- 
lish-speaking women  at  least.  In  some  civilized  countries  it 
is  not  used  at  all,  and,  it  must  be  confessed,  it  is  unneces- 
sary, from  the  medical  point  of  view,  after  the  first  twenty- 
four  hours. 

The  obstetrical  binder,  however,  adds  greatly  to  the  woman's 
comfort  by  maintaining  the  intra-abdominal  pressure  and  thus 
preventing  cerebral  anemia.  It  undoubtedly  preserves  the 
figure, — a  fact  to  which  no  woman  is  indifferent, — and  it  de- 
creases the  danger  of  postpartum  hemorrhage  by  maintaining  a 
tonic  contraction  of  the  uterus.  For  all  these  reasons  the  use 
of  the  obstetrical  binder  is  well  justified — is,  in  fact,  demanded — 
in  the  intelligent  management  of  the  puerpera.  The  best  binder 
is  a  piece  of  unbleached  muslin,  about  a  yard  and  a  quarter  long 
and  wide  enough  to  reach  from  the  trochanters  to  the  floating 
ribs.  It  is  pinned  together  from  above  downward,  and  is  made 
to  fit  more  snugly  and  comfortably  by  making  gores  at  the  sides 
above  and  below  the  hips.  The  pad  should  consist  of  one  or 
two  folded  towels  put  aboi>e  the  navel  to  fill  the  hollow  in  the 
epigastrium  left  by  the  evacuation  of  the  womb  and  its  reduc- 
tion in  size. 

The  second  problem  of  the  two  that  confront  a  physician  in 
the  management  of  the  woman  in  the  last  stage  of  labor  is  the 
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delivery  of  the  placenta.  To  superintend  this  process  intelli- 
gently it  is  necessary  to  recall  the  chief  phenomena  of  the 
mechanism  of  the  third  stage  of  labor. 

The  placental  structure  resembles  nothing  so  much  as  a 
sponge,  and  as  the  uterine  wall  contracts  and  retracts,  the 
placenta  follows  the  reduction  in  the  size  of  the  placental  site 
by  a  corresponding  reduction  in  the  placental  area,  up  to  a  cer- 
tain point.  The  placenta  diminishes 
in  size  until  all  its  villi  come  in  ac- 
tual contact  with  one  another;  until, 
instead  of  being  a  spongj'  organ 
with  the  intervillous  blood-spaces 
separating  the  villi  from  one  an- 
other, tlie  whole  organ  becomes 
a  solid  mass,  and  can  not  accom- 
pany a  further  reduction  in  the 
area  of  uterine  wall  to  which  it  is 
attached,  so  that  the  smallest  addi- 
tional contraction  of  the  uterine 
muscle  itiiist  spring  off  the  whole 
placental  mass  at  once.  This  point 
is  reacheti  when  the  placenta  has 
been  reduced  to  about  one-half 
of  its  natural  area — a  fact  that 
has  been  demonstrated  on  uteri 
remo\'ed  by  the  Pcarro  Cesarean 
section  or  on  postmortem  exami- 
nations of  the  organ  in  patients 
who  had  died  during  or  direcdy 
after  labor.  The  expulsion  of  the 
placenta  after  its  detachment  is 
easily  understood  ;  lying  in  the 
uterine  cavity  as  a  loose  foreign 
body,  all  that  is  required  is  the 
vigorous  action  of  the  uterine 
mu.scle  to  drive  this  sub.stance  out 
of  the  uterine  cavity.  Hut,  once 
beyond  the  province  of  the  thick, 
muscular  portion  of  the  uterus, 
above  the  contraction-ring,  there  is 
no  further  force  to  drive  the  placenta  on,  for  now  it  rests  in  the 
semiparalyzed  lower  uterine  segment  (see  Fig.  205),  in  the 
cer\'ix  or  in  the  vagina,  both,  also,  in  a  measure,  paralyzed  by 
the  e.xtrenie  overdistcntion  to  which  thej'  have  been  subjected, 
where  it  may  rest  for   hours    or    days,  until  it  undergoes  de- 


Fig.  205. — Dilated  lower  uter- 
ine segment  ami  cervix  after  lalmr, 
from  ft  frozen  section  (Uenckiser 
and  Uofmeicr). 
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composition.^  Arguing  from  the  fact  that  animals  never  re- 
quire an  artificial  delivery  of  their  after- births,  many  obstetri- 
cians of  the  last  century  declared  that  the  delivery  of  the 
placenta  should  be  left  entirely  to  nature.  The  result  was  dis- 
astrous, as  may  be  imagined. 

It  is,  therefore,  a  necessary  part  of  the  management  of  the 
third  stage  of  labor  to  secure  the  separation  of  the  placenta  by 
stimulating  the  uterus  to  contract  and  by  aiding  it  to  expel  its 
contents  by  exaggerating  its  expulsive  power.  These  two 
objects  are  best  obtained  by  what  is  known  as  Crede's  method, 
a  method  first  proposed  to  the  profession  in  a  systematic  manner 


Fig.  206.  — The  expression  of  tlie  placenta. 


by  the  late  Professor  Crede,  of  Leipsic,^  in  186 1.  A  somewhat 
similar  plan  had  been  in  use  in  Dublin  for  a  long  time  before, 
and  many  primitive  and  savage  people  have  employed,  perhaps 
for  ages,  methods  based  upon  the  same  principle. 

In  applying  Crede's  method  the  uterus  is  seized  in  a  grasp 
illustrated  in  figure  279,  is  kneaded  and  rubbed  until  it  con- 
tracts with  vigor;  only  then,  and  only  in  conjunction  with  the 
uterine  contraction,  should  it  be  firmly  pressed  down  in  the 
direction  of  the  axis  of  the  pelvic  inlet,  while  it  is  compressed 
between  the  fingers  and  thumb  with  considerable  force.  The 
placenta  is  squeezed  out  as  the  stone  is  pressed  out  of  a  cherry. 
It  should  be  expressed  fifteen  or  twenty  minutes  after  the  child 
is  bom.     As  it   slowly  emerges  from  the  vulva  it  should    be 

•  V.  Campe  ("  Zeit.  f.  Geburtsh.  u.  Gyn.,"  Bd.  x,  H.  2)  in  120  observations 
found  that  in  24  instances  the  placenta  had  not  been  expelled  in  twelve  hours. 

•  "  Monats.  f.  Geburtskunde,"  xvii,  p.  274. 
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cauglit  in  the  obstetrician's  hand,  while  a  nurse  holds  a  basin 
pressed  close  into  the  mother's  lower  buttock,  to  receive  the 
blond  that  usually  spurts  out  with  the  after-birth.  The  mem- 
branes trail  after  the  placenta,  running  up  into  the  vagina  and 
the  uterine  cavity.  To  extract  them  without  tearing  them,  and 
thus  leaving  a  portion  behind,  they  should  be  seized  between  the 
whole  length  of  the  thumb  and  forefinger  and  gently  pulled,  first 
forward  t<iward  the  symphysis,  then  backward  toward  the  sacrum, 
the  uterus  meanwhile  being  allowed  to  relax.  It  is  a  mistake  to 
turn  the  placenta  over  several  times  to  make  a  "  rope  "  of  the 
membranes. 

To  return,  now.  to  the  infant  which  has  just  been  bom. 
The  head  and  shoulders  having  escaped,  the  rest  of  the  body 
slips  out  almost  immediately,  the  child's  arrival  being  announced 


\:> 


Fig.  207. — The  receplion  of  ihe  placenta  in  a  basin. 

usually  by  a  vigorous  cry,  a  purely  reflex   action   caused  by  the' 
sudden    shock    which   the  new-bom    experiences    on  suddenly 
emerging  from  an  aquatic  existence,  in  which  its  immediate  sur- 
roundings have  a  temperature  of  about  99°,  into  tlie  atmosphere 
and  a  temperature  not  over  70°.     This  violent  shock  produces 
not  only  a  spasmodic  action  of  the  diaphragm  and  the  muscles  of  ^^ 
respiration,  but  al.so  of  the  bladder,  and  of  all  of  the  muscles  of^H 
the  body  as  well,  so  that  often  urine  is  voided  directly  after  birth, 
and  the   arms  ajid   leg   are   moved  about    quite    violentl)-.      As  ^^ 
soon  as  the  child  is  born,  it  is  well  to  see  that  its  air-passages  TiXt^^k 
clear  and  not  clogged  by  mucus  or  blood  that  might  liave  becn^^ 
inspired    during   labor.       This   is    done   by   crooking   the   little 
finger  and  introducing  it  back  of  the  epiglottis  ;  if,  however,  the 
child   at  once  emits  a  vigorous  cry,  it  is  proof  enough  that  the , 
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respiratory  tract  is  not  obstructed.  The  infant  is  then  placed 
on  its  right  side,  this  posture  favoring  the  closure  of  the  foramen 
ovale  and  facilitating  the  passage  of  the  blood  from  the  ascend- 
ing cava  over  the  Eustachian  valve  into  the  right  auricle.  The 
position  should  also  be  so  arranged  as  to  turn  the  child's  face 
from  the  mother's  genitals  and  to  protect  the  infant's  air-passages 
from  the  maternal  discharges  incident  to  the  third  stage  of  labor, 
care  being  taken,  also,  not  to  put  the  cord  too  much  on  the 
stretch,  for  all  this  time,  of  course,  the  infant  remains  attached 
to  the  mother  by  the  umbilical  cord.  Now  arises  the  question, 
in  every  case,  as  to  the  advisability  of  severing  the  cord  at  once 
and  getting  the  child  out  of  the  way.  The  placenta,  it  has  been 
argued,  no  longer  performs  its  vital  functions  ;  the  child  breathes, 
and,  therefore,  it  might  be  better  to  cut  the  cord,  to  remove  the 
infant  from  the  bed,  and  to  turn  it  over  to  the  nurse.     This  plan. 


Fig.  208. — The  position  in  which  the  child  should  be  placed  after  birth. 

however,  does  not  take  into  account  the  fact  that  there  remains 
a  considerable  quantity  of  fetal  blood  in  the  placenta  ;  that  it  is 
an  advantage  to  have  all  of  this  blood,  if  possible,  returned  to 
the  infantile  body  where  it  belongs,  and  that,  further,  the  deple- 
tion of  the  placenta  renders  its  expulsion  easier.  The  blood  in 
the  placenta  will  return  to  the  child's  body,  if  time  is  allowed 
for  it ;  on  the  one  hand,  the  action  of  the  respiratory  muscle 
exerts  a  suction  upon  the  placental  vessels,  which  aspirates  the 
blood  from  the  placenta ;  on  the  other  hand,  the  pressure  upon 
the  placenta  by  the  uterus  drives  the  placental  blood  into  the 
fetal  body.  To  demonstrate  the  advantage  of  late  ligation  of 
the  cord,  Budin  *  conducted  a  series  of  experiments,  with  the 
following  results :  the  cord  ceased   beating  in   22  cases,  on  the 

'  Pablicationsdu  "  Progris  MMical,"  1876 ;  also  "  Obstetrique  et  Gynegologie," 
1886. 
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average,  in  two  and  one-half  minutes.  In  these  cases  the  average 
weight  of  the  placenta  was  520  gm.  ( i|  lb.),  and  the  amount  of 
blood  that  escaped  from  the  umbilical  vein  in  20  cases  was  92  gm. 
(3.2  oz.  Avoir. )  less  in  late  than  after  immediate  .section  of  the  cord. 
Thus,  by  immediate  ligation  92  ^^m.  (3.2  oz.  Avoir.)  of  blond 
arc  lost  to  the  infant  s  body.  Moreover,  in  contrasting  the  weights 
of  children  after  immediate  and  late  ligation  of  the  cord  there  was  a 
gain  of  two  to  three  ounces  in  favor  of  late  ligation.  It  is  better, 
therefore,  to  wait  two  or  tliree  miiiute.s  after  the  birth  of  the  infant 
before  cutting  its  cord. '  The  proper  time  having  arrived,  the  cord 
should  be  ligated  about  two  fingers'  breadth  from  the  child's 
body  with  a  piece  of  stout  surgeon's  silk,  sterilized.  The  ligature 
is  tied  firmly  once  around  with  a  double  knot.  The  ends  are  then 
doubled  around  again  and  are  tied  with  a  single  and  a  bow  knot, 
so  that  the  nurse,  after  the  child  is  washed,  may  slip  this  last  knot 


Fig.  209. — Culling  the  cord. 

and  may  then  retie  the  ligature  firmly.  This  precaution  surely 
avoids  a  primary  or  secondary  hemorrhage  from  the  cord,  which 
sometimes  occurs  in  consequence  of  a  shrinkage  of  the  mucous 
tissue,  making  tlie  original  ligature  too  loose.  The  obstetrician 
is  now  ready  to  cut  the  cord.  The  child  is  slippery  and  hard  to 
hold  ;  its  legs  and  arms  arc  jerked  about  in  a  ver\'  disconcertiiig^_ 
manner  to  the  beginner,  so  that  carelessness  in  the  use  of  scissor^! 
at  this  juncture  might  result  in  iniury  to  the  fingers,  the  toes,  or, 
in  the  male  child,  to  the  penis.  The  manner  of  cutting  the  cord 
illustrated  in  figure  209  surely  avoids  all  such  accidents.     Thfl 


*  There  lias  lieen  sume  crilicisni   of  llutiin's  prop(»siUoii  lo  tigale  \\\v  cord  lute; 
seveml  llcrnian   aullmrs   have  atlrib<i(e<l  a   Dumber  uf  infaiuile  ctimplicalioiis  lo  it. 
I  have  carried  oui  ihc  praclice  fur  mure  lliari  leu  years,  and  have  convinced  mys 
by  experience  uf  its  advaiila)>e.s. 
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child's  connection  with  its  mother  being  severed,  it  is  wrapped  in 
a  blanket  ready  to  receive  it  and  is  put  in  some  safe  place,  where 
it  will  not  be  trodden  nor  sat  upon.  Its  own  crib  is  the  best 
place  for  it.  The  cut  end  of  the  cord  attached  to  the  placenta  is 
not  tied,  but  is  allowed  to  drain  into  a  basin,  so  as  to  lessen  as 
much  as  possible  the  bulk  of  the  placenta.  In  case  of  twins, 
however,  a  double  ligature  on  the  cord  is  required,  else  the 
second  child  might  bleed  to  death  on  account  of  anastomosis 
between  the  vessels  of  the  placenta. 


CHAPTER  11. 
The  Puerperal  State. 


The  moment  that  labor  terminates  with  the  expulsion  of  the 
placenta,  there  begins  an  effort  on  the  part  of  nature  to. restore 
to  their  normal  condition  the  organs  and  systems  that  have 
been  in  an  active  state  of  development  for  nine  months  before ; 
there  is  destroyed  in  a  few  weeks  that  which  it  has  taken  months 
to  build  up,  and  side  by  side  with  this  destructive  process  goes 
on  with  equal  rapidity  one  of  growth  and  repair.  One  sees  the 
reduction  of  the  sexual,  the  circulatory,  and  the  nervous  systems 
to  their  normal  capacities  and  functions  by  the  destruction  of 
redundant  material ;  but  one  sees  with  this  the  reparation  of  the 
injuries  of  child-birth,  the  formation  of  a  new  endometrium,  and 
the  rapid  development  of  an  entirely  new  and  complicated  func- 
tion, lactation.  And  yet,  by  a  provision  of  nature  which  is  almost 
beyond  comprehension,  these  two  opposed  processes  of  decay 
and  regeneration  go  on  at  the  same  time  in  one  body,  involving 
whole  systems  and  organs,  without  manifesting  themselves  in 
the  slightest  derangement  of  the  individual's  health.  Under  no 
other  circumstances  could  an  organ  weighing  two  pounds,  and  as 
large  as  the  liver,  degenerate  and  in  great  part  disappear  without 
the  gravest  symptoms  of  constitutional  disorder.  In  no  other 
condition  could  the  whole  composition  of  the  blood  be  materially 
altered ;  the  heart  changed  in  size,  power,  and  capacity ;  the 
nervous  system  modified  in  sensibility ;  a  large  body-cavity, 
stripped  of  its  mucous  membrane  and  again  resupplied  with  a 
new  lining ;  large  organs,  as  the  breasts,  suddenly  assuming 
great  functional  activity,  without  very  marked  evidence  of  dis- 
ease ;  and  yet  in  the  puerperal  state  there  are  all  these  remarkable 
changes  while  the  woman  in  appetite,  feeling,  and  temperature  is 
in  perfect  health.     But  it  is  obvious  that  in  a  condition  which, 
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though  it  is  called  physiological,  borders  so  closely  on  the 
pathological,  very  little  is  required  to  pass  the  boundarA'-line 
into  disease.  Anomalies  of  excess  and  deficiency  in  tlie  natural 
processes  occur  easily ;  the  raw  surface  of  the  uterus  with 
the  wounds  of  the  vagina  and  vulva  give  ready  entrance  to 
infectious  poisons,  and  the  whole  individual  seems  especially 
sensitive  to  unfavorable  external  influences,  both  mental  and 
physical.  Consequently  this  is  the  period  in  the  history  of  the 
child-bearing  woman  that  is  most  beset  with  difficulties  and 
dangers  and  most  likely  to  be  marked  by  accidents  and  com- 
plications. The  preventive  and  curative  treatment  of  these  com-  ^J 
plications  is  one  of  the  most  diflicuU  tasks  in  obstetrics,  and  ^| 
success  here,  as  elsewhere  in  medicine,  depends  to  a  great  extent  ^\ 
upon  a  thorough  knowledge  of  the  natural  process,  for  only  on 
such  knowledge  can  one  base  a  rational  management  of  the 
normal  case  and  a  satisfactorj'  treatment  of  the  abnormal  con- 
ditions which  are  so  apt  to  develop  during  the  puerperium. 

The  puerperal  state,  or  the  puerperium.  comprises  the  time 
from  the  termination  of  labor  until  the  uterus  has  regained  its 
natural  size.      This  is  a  period,  in  the  normal  ca.se,  oi  six  'uu-eks.^ 

The  study  of  the  physiological  phenomena  in  the  puerperium, 
or  puerperal  state,  involves  a  .study  of  the  reduction  of  the  uterus 
directly  after  delivery  to  the   uterus  of  the  healthy  non-pregnant 
woman, — a  process    called    technically   "  the    involution    of   the 
uterus  "  ;  it  involves  a  study  of  the  involution  of  the  vagina,  of 
the  destruction   of  the   deciduous   mucous  membrane,  and  the 
regeneration  of  the  endometrium  ;   of  the  retrograde  changes  that 
occur  in  the  uterine  ligaments  and  peritoneal  covering  and  in  the 
ovaries  ;    of  the  alterations  by  which   the  blood  and  the  heart  ^^ 
regain  their  normal  condition  and  of  the  changes  in  the  pul.se  ;  of  ^H 
the  changes  in  the  body-weight,  the  temperature,  the  .skin  ;  the  ^^ 
action  of  the  bladder  and  of  the  alimentan,-  canal.     An  important 
factor  also  in  the  puerperium  is  the  establishment  of  the  milk 
secretion.  ^J 

The   Involution  of  the  Uterus. — Three  theories  have  been  ^| 
advanced   to   account    for   it  :    ( 1 )  A  fatt>-  degeneration   of  the 
muscle-fibers  and  the  absorption  of  the  fine  granular  fat-globules 
to  the  complete  destruction  of  the  uterine  muscle,  its  place  being 
taken  by  a   new   growth   of   muscle-fibers   developed   from  the  ^_ 
embryonal   muscle-cells  in   the  outer  layers  of  the  uterine  mus-^B 
ctilature.    {2)  A  partial  degeneration  and  an  atrophy  of  the  lai^e  ^^ 

'  The  wor<i  puerperium  come.s  from  pufr,  a  cliild,  and  pario,  to  bear,  «nd 
denoted,  in  the  original  Latin,  the  cliild-bcd  jieriod,  the  lying-in  period;  &o  it  is  an 
nppropriau-  lerm  to  designate  this  one  of  the  four  periods  in  obiiCetrics, — pregnancy, 
lEilx>r,  tlie  [)uerpenum,  and  lactation. 
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muscle-fibers  seen  in  a  pregnant  uterus  at  term.  (3)  The  con- 
version of  the  muscle-cell  contents  into  a  peptone,  its  absorption 
into  the  blood-current  and  discharge  through  the  kidneys,  giving 
rise  to  the  peptonuria  of  puerperal  women  (Fischel). 

Kilian,^  in  his  examination  of  rabbits'  uteri  thirty  to  thirty- 
six  hours  after  they  had  expelled  their  young,  found  fat-globules 
in  the  epithelial  covering  of  the  uterus,  noticed  that  the  muscle- 
fibers  looked  fainter  and  paler  than  in  pregnancy,  and  saw  in 
their  interior  very  fine,  shining  fat-globules  ;  alongside  of  these 
degenerated  muscle-fibers  Kilian  found  some  quite  young  fibers, 
as  he  had  seen  them  in  the  uteri  of  young  animals.  HeschP 
confirmed  Kilian's  observations,  and  went  even  further  in  de- 
claring that  the  muscle-cells  were  completely  destroyed  by  fatty 
degeneration  ;  this  writer  saw,  in  the  outer  portion  of  the  uterine 
body,  at  first  nuclei ;  which,  developing  cell-contents  around 
them,  gradually  transformed  themselves  into  typical  unstriped 
muscle-fibers.  Thus,  after  labor  the  uterine  muscle  was  destroyed 
and  a  new  development  of  muscle-tissue  occurred  to  take  its 
place.  Robin,*  on  the  other  hand,  claimed  that  the  involution 
of  the  uterine  muscle  is  essentially  atrophy  of  the  individual 
muscle-cells.  KoUiker*  says  that  the  involution  of  the  puerperal 
uterus  consists  of  a  diminution  in  the  size  of  the  contractile 
fibers  in  the  muscle-layer,  alongside  of  which  may  be  seen  fatty 
degeneration.  Mayor,  ^  from  a  study  of  fourteen  specimens 
dating  from  the  first  day  after  delivery  until  the  ninth  month  of 
lactation,  concludes  that,  while  the  fatty  degeneration  of  the 
muscle-fibers  is  more  pronounced  than  Robin  thought,  it  is  far 
from  having  the  importance  that  Heschl  attributed  to  it ;  it  does 
not  seem,  as  this  author  believes,  to  cause  the  destruction  of  the 
muscular  elements.  Mayor,  therefore,  attributes  to  atrophy  the 
predominant  role  in  the  involution  of  the  uterus.  Winckel^  still 
holds  that  the  reduction  of  the  puerperal  uterus  is  due  to  fatty 
degeneration.  Sanger,^  from  the  observation  of  twelve  uteri 
obtained  at  periods  varying  from  four  hours  to  fifty-five  days 
after  labor,  recognizes  the  fatty  degeneration  in  the  muscle-cells. 


'  "  Die  Structur  des  Uterus  bei  Thieren,"  Henle  u.  Pfeuffer's  "  Zcits.  f.  ration- 
elle  Medicin,"  149  u.  1850,  Bd.  viii  u.  ix. 

*  "  Untersuchungen  fiber  das  Verhalten   des    menschlichen    Uterus   nach    der 
Geburt.,"  "  Zeits.  der  k.  k.  Gesellschaft  der  Aerzte  in  Wien,"  1852,  viii,  2. 

*  "  Diet,  encycl.  des  Sc.  mM.,"  2e  serie,  t.  x,  p.  14. 

*  •'  Gewebelehre,"  5.  Aufl.,  p.  565. 

'  "  Etude  histologique  sur  I'liiTolution  uterine,"  "Archives  de  Thysiol.  norm,  et 
path.,"  ix,  X,  1887,  p.  560. 

«  "  Lehrbuch  der  GeburtshOlfe,"  1889. 

'  Abst.  iti  Schmidt's  "  JahrbUcher,"  No.  3,  1888,  p.  250. 
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but  does  not  believe  that  they  are  destroyed.^  Microscopic 
sections  of  five  uteri  in  my  possession,  obtained  respectively  in 
the  last  week  of  pregnancy,  two  hours,  thirty-six  hours,  scvent)'- 
two  hours,  and  seven  days  after  confinement,  indicate  that 
fatty  degeneration  plays  a  most  important  part  in  the  reduction 
of  the  large  nuiscle-cclls  characteristic  of  pregnancy  to  the 
much  smaller  muscular  fibers  of  the  unimpregnated  uterus.  My 
own   belief  is  that  the   redundant   material   within   each  cell    is 


Fig.  2IO. — a,  Uterine  muscle-fibers  nine  days  [X)stpartum ;  b,  uterine  muscle- 
fibers  eight  days  puslpurtuui;  i,  uleriue  inuaclc-libers  in  ibc  eighth  monlh  of 
pregnancy. 

destroyed  by  some  degenerative  process  (chiefly  fatty),  but  that 
the  cell  is  not  destroyed /;/A;M  Measurements  made  by  Sanger* 
show    plainly   that  the    reduction    of   the  uterus    after  labor  is 


'  Singer  says  that  ' '  the  fatglobulcs  and  other  degeneration  products  do  not 
enter,  as  such,  into  the  cirrtilation,  iiut  are  oxidized  on  the  spot.  There  is  no  such 
thing  as  a  puerperal  lipemia  "  ("Die  Kiickbilduiig  der  Muscularis  der  puerperalen 
Uterus"). 

»  Loc.  cit. 
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eflected  by  a  diminution  in  the  size  of  the  individual  fibers,  and 
not  by  their  destruction.  ^ 

There  is  a  greater  unanimity  of  opinion  in  regard  to  the  invo- 
lution of  the  serous  covering,  connective  tissue,  blood-vessels, 
and  mucous  membrane  of  the  puerperal  uterus. 

Mayor  "^  found,  in  the  peritoneal  covering  of  the  uterus  after 
delivery,  a  number  of  folds  in  tlie  membrane  ;  at  the  bottom  of 
these  folds  the  endothelial  cells  seemed  to  be  transformed  into  a 
spherical  shape.  Kilian  *  found  the  cells  in  this  region  infil- 
trated with  fat-globules.  Bernstein,*  in  a  study  of  involution  in 
the  rabbit's  uterus,  paid  especial  attention  to  the  behavior  of  the 
connective  tissue.  He  found  tliat  the  reduction  of  this  tissue  in 
the  puerperal  uterus  was  effected  by  a  fatty  degeneration  of  the 
connective-tissue  cells,  and  by  a  drying  out,  as  it  were,  of  the 
connective-tissue  fibers  ;  these,  deprived  of  the  excessive  blood- 


Fig.  211. — Muscular  tissue  of  the  pregnant  and  of  the  puerperal  uterus. 

'supply  of  pregnancy,  dry  up  and  shrink.  Bernstein  incidentally 
mentions  the  fatty  degeneration  of  the  peritoneal  endothelium, 
and  expresses  the  opinion  that  the  muscle-cells,  while  they  do 
undergo  a  fatty  degeneration,  are  not  completely  destroyed. 

The  chief  changes  in  the  blood-vessels  seem  to  be  shrinkage, 
the  obliteration  of  many  large  vessels  by  a  connective-tissue 
growth  in  the  intima,  associated  with  fatty  degeneration  of  the 


'  Fiber-length  in  pregnant  uterus 208.7//. 

"          "      in  first  few  hours  postpartum 158.3 /<. 

"         •'      until  the  fourth  day  postpartum II7.4/1. 

"          *'      in  first  half  of  second  week  postpartum.    .    .    .  82.7^. 

"         "      in  beginning  of  third  week  postpartum.    .    .    .  32.7 /i. 

"         "      at  end  of  fifth  week  postpartum 24.4  /i. 

■  Loc.  cit.  •*  Loc.  cit, 

•  "  Ein   Beifrag  zur  Lebre  von  der  puerperalen  Involution  des  Uterus," 
Dorpat,  1885. 


D.  i, 
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media,  ^  and  the  development  in  the  adventitia  of  the  vessels  not 

obliterated  of  new  elastic  fibers. 

The  involution  of  the  endometrium  is  now  clearly  under- 
stood, thanks  to  the  investij^atinns,  first,  of  Fried  lander,^  then 
of  Kundrat,^  Kngclmann,*  L^nghans,*  Leopold, ^  and  others. 
When  the  ovum  is  cast  off  at  term,  it  carries  with  it,  in  the 
strictly  normal  case,  the  whole  ovular  or  epichorial  decidua  and 
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Fig.  212. — Lochia  on  the  second 
day  (lochia  cruent.T),  showing  a  few 
ccKci  and  slrcpti^cocci :  a,  I Jccidual 
cells;  ^,  red  blooij-corpuscles ;  r, 
white  blood  corpuscles  ;  i/,  epithelium 
(Winckel). 


Fig.  213. — Lochia  on  the  fourth 
day:  u,  Decidual  cells ;  it,  white  blood- 
corpuscles  ;  e,  a  few  red  blood-corpus- 
cles ;  if,  epithelinm ;  e,  micro-organisms 
(Winckel). 


Fig.  214. — Lochia  on  seventh  day 
cocci  and  laonoCocci 
(Winckel). 


nfebrile  case:  o.  Blood-corpuscles  ;  A,  diplo- 
white  blood -corpuscles;  J,  epithelium;   f,  decidual  cells 


the  upper  cellular  layer  of  the  uterine  decidua,  leaving  behind  on 
the  uterine  wall  the  lower  cellular  layer  and  the  glandular  por- 
tion of  the  uterine  mucous  membrane.    This  membrane,  deprived 


'  Balin,   "  Uelwr  das  Verhalten 
Geburt,"  "  .^rthiv  f.  Gyn.,"  IM.  xv. 

*"  Phy.siol.-Anatom.  Untersuchungen  liber  den  Utenis, 
f.  Gyn.,"  Bd.  ix. 

•  "  Wien.  med.  JohrbUcher,"  1S73.  ♦  /iij. 

»  "  Archiv  f.  Gvn.,"  Bd.  viii.  •  /*/</.,  Bd.  xii. 


ler    BIutgef3.sse  im  Uterus  nach  staltgehahter 
l.eipsic,  1870 ;  "  Archi» 
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in  great  part  of  its  nutriment  by  the  contraction  of  the  uterine 
wall  and  the  obliteration  of  many  of  its  blood-vessels,  loses  its 
vitality  in  that  portion  furthest  removed  from  its  source  of  nutri- 
ment— ^the  superficial  layer  of  decidual  cells.  These  die  and  are 
cast  off  with  the  lochial  discharge  in  a  condition  of  fatty  degen- 
eration or  disintegration.  By  the  shedding  of  these  cells  the 
glandular  layer  of  the  decidua  is  laid  bare.  Now  the  involu- 
tion of  the  endometrium  ceases  and  a  regeneration  of  the 
membrane  begins.  The  epithelial  cells  within  the  glands  take 
on  an  active  growth  and  reproduction ;  the  interglandular  con- 
nective tissue  shares  in  the  new  development ;  by  its  growth  it 
rises  in  embankments  between  the  glands,  making  them  deeper, 
and  so  in  time  reproduces  the  characteristic  utricular  glands  of 
the  uterine  mucous  membrane.  This  process  requires  some  time. 
Mayor  says  :  "  On  the  twenty-fourth  day  after  delivery  I  have 
not  found  glands  in  the  region  of  the  placental  insertion.  The 
mucous  membrane,  although  reconstructed  at  the  second  month, 
is  then  furnished  with  fewer  glands,  less  regularly  disposed,  and 
of  a  greater  caliber  than  in  the  normal  state." 

The  uterus  is  not  the  only  organ  of  the  sexual  system  that 
experiences  a  retrograde  change  after  labor.  The  ovaries  and 
tubes,  the  broad  and  round  ligaments,  the  pelvic  connective 
tissue,  blood-vessels,  and  lymphatics,  all  undergo  modification. 
That  portion  also  of  the  birth-canal — the  lower  uterine  segment, 
the  cervix,  the  vagina,  and  the  vulva — which  is  dilated  to  an 
extreme  degree  to  allow  the  passage  of  the  fetal  body,  must 
likewise  exhibit  rapid  involution  to  regain  its  wonted  tone  and 
caliber.  In  these  structures  the  process  is  mainly  one  of  retrac- 
tion of  overstretched  tissue ;  but  there  is,  in  addition,  a  certain 
amount  of  degeneration  and  atrophy  of  the  redundant  cells  that 
the  increased  blood-supply  and  increased  stimulus  to  growth  of 
pregnancy  called  into  existence.  Particularly  is  this  true  of  the 
lower  uterine  segment  and  cervix,  which  in  their  involution  dis- 
play an  intermediate  process  between  that  by  which  the  reduc- 
tion of  the  uterine  body  is  effected  and  that  by  which  the  lower 
portion  of  the  parturient  tract  regains  its  normal  state. 

The  involution  of  the  uterine  adncxa  progresses  satisfac- 
torily if  the  uterine  involution  itself  is  normal.  The  reduction 
of  the  overstretched  vagina  and  vulva  is  sure  to  occur  if  these 
parts  have  not  been  seriously  lacerated,  although,  like  all  over- 
stretched muscular  canals,  they  never  quite  return  to  their 
original  caliber. 

From  the  large  sinuses  at  the  placental  site,  laid  bare  after 
the  separation  of  the  placenta ;  from  the  innumerable  little  ves- 
sels of  the  decidua  that  have  been  torn  in  the  separation  of  the 
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ovum  from  the  uterus ;  from  the  rents  of  various  degrees  that 
have  been  made  in  the  cervix,  vagina,  and  vulva  during  labor,  it 
is  inevitable  that  there  should  be,  for  some  time  after  deliver)', 
an  oozing  of  blood  in  considerable  quantity.  As  the  residue  of 
the  decidua  and  the  blood-clots  remaining  in  the  uterine  cavity 
are  disintegrated,  the  products  of  this  decomposition  must  also 
escape  externally.  And  as  the  whole  genital  canal,  lined  by  a 
mucous  membrane,  is  stimulated  and  irritated  by  foreign  sub- 
stances and  a  large  blood-supply,  it  is  obvious  that  the  mucous 
secretion  of  the  genital  tract  will  be  considerably  increased,  and 
mu.st  make  its  escape  also  from  the  vagina.  This  composite 
discharge  after  labor,  made  up  of  blood,  degenerated  epithelial 
cells,  the  debris  of  disintegrating  animal  material,  mucus,  and 
large  quantities  of  harmless  micro-organisms,  is  called  "  the 
lochia."  '  It  is  important  to  appreciate  the  normal  character  of 
this  discharge,  for  changes  in  its  quantity,  odor,  or  constituent 
parts  often  point  to  some  morbid  process.  The  older  writers  I 
on  obstetrics  paid  great  attention  to  this  feature  of  the  puerperal  I 
state,  and  gave  to  the  discharge  three  names,  which  indicate  the 
three  changes  that  it  undergoes  in  appearance.  For  the  first  \ 
five  days  it  is  called  lochia  rubra  ;  for  the  next  two  days,  lochia  ^^ 
serosa;  and  after  that,  lochia  alba.  At  first,  as  might  be  ex-^| 
pected,  the  discharge  is  almost  wholly  bloody — the  lochia  rubra.  ^* 
As,  however,  the  repair  of  the  injuries  of  parturition  progresses 
and  the  hemorrhage  ceases,  the  discharge  is  the  result  simply  of  a  I 
serous  exudation  and  a  species  of  catarrh  affecting  the  mucous 
lining  of  the  genital  tract — the  lochia  serosa.  Soon,  however, 
the  dead  tissue  in  the  genital  canal  is  cast  off;  disintegrated  and 
fatty  epitlielial  cells  are  mixed  in  the  discharge  ;  micro-organisms 
are  found  in  it,  while  the  pus  from  the  granulating  wounds  all 
along  the  genital  tract  forms  an  important  constituent  of  the 
discharge  after  the  sixth  or  seventh  day.  To  the  lochial  dis- 
charge at  this  period  is  given  the  name  lochia  alba, — appropri- 
ately enough, — for  it  looks  like,  and  is,  practically,  health)- pus. 
The  last  stage  of  the  lochial  discharge  lasts  from  the  seventh 
until  the  tenth,  twelfth,  or  fourteenth  day,  or  even  longer.  Two 
other  features  of  the  lochial  discharge  are  also  of  clinical  inter- 
est— the  quantity  and  the  odor.  The  amount  of  discharge  at 
the  three  different  periods  maybe  expressed  scientifically  thus: 
During  the  first  four  days  the  amount  of  discharge  is  i  kilo- 
gram, or  3.2  pounds  ;  during  the  next  two  days,  280  grams,  or 
about  10  oz.  Avoir.;  and  until  the  ninth  day,  205  grams,  or  about 
7  oz.  Avoir.,  the  entire  loss  amounting  to  3^4  pounds.  These 
figures,  however,  arc  of  no  value  to  the  practical  clinician. 

•  A  word  derived  from  the  Greek  ^li^or,  pertaining  to  a  woman  in  childbed. 
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No  physician  in  private  practice  can  accurately  measure  the 
amount  of  lochial  discharge ;  so  that  the  convenient  method  of 
estimating  it  has  been  adopted  of  noting  the  number  of  napkins 
or  pads  that  are  soiled  in  the  twenty-four  hours.  The  normal 
puerpera  should  not  require  a  change  of  the  vulvar  pads  oftener 
than  six  times  in  the  twenty-four  hours  for  the  first  four  or  five 
days.  The  importance  of  being  able  to  distinguish  between  a 
normal  and  abnormal  amount  of  lochial  discharge  is  obvious. 
Without  this  ability  on  the  physician's  part  a  dangerous  hemor- 
rhage might  go  undetected,  or  a  marked  diminution  or  even 
suppression  of  the  lochia  might  be  unnoticed. 

The  odor  of  the  lochia  during  the  period  of  sanguinolent 
dischai^e  is  very  much  that  of  fresh  blood  or  raw  meat.  Later, 
when  the  mucous  secretion  forms  a  considerable  part  of  it,  the 
predominant  odor  is  that  peculiar  to  the  secretion  from  these 
parts.  Should  there,  however,  be  retained  within  the  uterus, 
unusually  large  masses  of  decidua,  placenta,  membranes,  or  blood- 
clots,  and  should  the  germs  of  decomposition  gain  access  to 
these  highly  putrescible  bodies  in  a  situation  most  favorable  to 
their  decomposition,  the  lochia  at  once  takes  on  a  putrid  odor. 
This  is  frequently  the  first  danger-signal  that  the  uterus  has 
become  the  seat  of  a  process  which  places  the  woman's  life  in 
constant  peril.  It  is  none  too  pleasant  a  duty  this,  of  investi- 
gating the  odor  of  the  lochia,  but  an  examination  by  the  sense 
of  smell  of  the  napkins  that  have  just  been  removed  forms  an 
important  part  of  the  duties  of  the  physician  at  every  visit  until 
the  discharge  has  almost  cea.sed. 

The  involution  of  the  uterus  has  been  described  as  if  it  were 
one  continual  process,  moving  on  evenly  from  beginning  to  end. 
But  as  the  involution  of  the  uterus  depends  primarily  upon  the 
contraction  of  the  muscular  fibers  in  its  walls,  one  might  cor- 
rectly infer  that  this  process  is  not  one  of  smooth  and  even 
progression,  but  that  it  might  be  indicated  graphically  by  a 
series  of  waves,  representing  contractions  of  the  uterus  of  more 
or  less  force  and  frequency  and  intermissions  of  less  firm  con- 
traction ;  the  retraction  of  the  uterine  muscle,  however,  main- 
taining fairly  well  what  is  gained  by  contraction.  Each  case 
has  a  certain  degree  of  individuality ;  in  one  the  contractions 
are  firm  and  the  intervals  between  them  short ;  in  another 
it  is  the  reverse  and  all  gradations  may  be  found  between  the 
extremes ;  but  while  there  are  in  every  case  individual  pecu- 
liarities, the  action  of  the  uterus  after  labor  is  governed  by  a  few 
general  laws.  Thus,  in  primiparae,  the  uterus  being  more 
powerful,  better  supplied  with  muscular  tissue  than  it  will  ever 
be  again  in  a  subsequent  confinement,  contracts  so  vigorously, 
22 
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relaxes  so  little,  that  after  the  expulsion  of  the  placenta  the 
uterine  cavity  is  almost  obliterated,  and  the  amount  of  bloody 
lochia  is  reduced  to  a  minimum.  On  the  other  hand,  in  mul- 
tiparrc,  the  uterine  muscle  being  in  some  degree  weakened  by 
stretching  and  perhaps  by  some  destruction  of  muscle-substance 
that  has  occurred  in  previous  pregnancies,  the  uterus  after  labor 
docs  not  contract  so  firmly  and  the  relaxations  between  the 
contractions  are  greater  in  point  of  degree  and  duration.  More- 
over, when  t!ie  uterine  muscle  has  been  overstretched,  as  it  is 
in  plural  pregnancies  or  in  cases  of  hv'dramnios,  or  when  the 
labor  has  been  exceedingly  long  or  unusually  precipitate,  very 
firm  contraction  does  not  appear  after  labor  and  there  are  apt  to 
occur  periods  of  over-relaxation.  This  condition,  in  civilized 
women,  is  so  very  common  that  it  is  necessary-  to  study  it  under 
the  head  of  the  physiology  of  the  puerperiuni,  and  yet  the 
consequences  of  a  failure  on  the  part  of  the  uterine  muscles 
to  contnict  with  maxinuim  intensity  after  labor  are  ahva)-s  un- 
pleasant, and  may  be  disastrous.  A  rela.xation  of  the  uterine 
muscle-fibers  implies  a  loosening  of  the  countless  living  ligatures 
that  bind  the  large  vessels  of  the  puerperal  uterus.  The  imme- 
diate effect  is  an  escajic  of  blood  into  the  uterine  cavity.  Oozing 
out  gradually  from  tlie  imperfectly  clo.scd  blood-ve.s.sels  and 
sinuses,  and,  finding  space  in  the  enlarged  uterine  cavity  to 
collect,  it  fonjis  clots  often  of  considerable  size,  which  act  upon 
the  uterus,  like  any  foreign  body  in  it,  as  an  irritant,  exciting 
it  to  active  contractions  which  only  cea.se  when  the  foreign 
substance  is  expelled.  These  active  contractions  of  the  uterus 
are  always  painful,  with  a  pain  like  that  of  a  cramp  in  an; 
mu.sclc. 

These  painful  contractions,  affecting  the  uterus  after  delivery, 
caused  primarily  by  lack  of  firm  contraction,  and  immediately  by 
the  presence  of  clnts  of  blood  ///  utcro,  are  called,  ajipropriately 
enough,  a/ttr-pains, — the  painful  contractions  of  the  uterus  after 
labor.  For  the  reasons  already  given  they  are  not  experienced 
by  primipara.'  unless  the  uterus  has  been  unduly  distended  or  the 
labor  has  been  too  prolonged  or  too  precipitate.  On  the  other 
hand,  they  are  a  constant  phenomenon  in  multipara;,  and  the 
physician's  treatment  of  them  constitutes  almost  always  a  part 
of  his  routine  management  of  the  puerperal  state  in  such 
patients.  Apparently  a  trilling  matter,  it  is  really  one  of  con- 
siderable impnrtance.  In  the  first  place,  the  pain  is  sufficiently 
distressing  to  demand  relief,  but,  more  important  still,  these  after- 
pains  indicate,  to  the  educated  physician,  the  presence  within  the 
uterus  of  blood-clots  or  other  putrescible  material  ;  and  until 
they  are  expelled,  and  the  uterus  is  induced  to  remain  in  a  state 
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of  firm  contraction,  the  woman  is  not  entirely  safe  from  the 
dangers  of  septicemia.  Moreover,  it  is  necessary  to  be  familiar 
enough  with  the  clinical  features  of  after-pains  to  be  able  to 
distinguish  them  from  the  pain  of  peri-uterine  inflammation, 
which  often  denotes  the  onset  of  septic  infection.  It  should  not 
be  difficult  to  do  this.  The  intermittent  character  of  after-pains ; 
their  cramp-like  nature  ;  the  fact  that  pressure  does  not  increase 
the  pain,  and  that  the  pulse  and  temperature  are  unaffected, 
suffice  to  distinguish  the  painful  contractions  of  the  uterus  after 
labor  from  the  pain  of  inflammation. 

The  appropriate  treatment  of  after-pains  is  suggested  plainly 
by  what  has  been  said  as  to  their  cause  and  nature.  It 
consists  of  the  administration  of  ergot  to  stimulate  vigorous 
contraction  and  firm  retraction  of  the  uterine  muscle,  and 
opium  to  diminish  the  pain  of  the  contraction.  A  mixture  of 
fluid  extract  of  ergot  and  paregoric  is  a  useful  prescription, 
though,  in  cases  of  extreme  pain,  ergot  by  the  mouth  and 
morphin  hypodermatically  give  a  better  and  quicker  result. 

Although  the  most  remarkable  changes  that  occur  in  a 
woman's  organism  after  labor  are  seen  in  the  genital  organs, 
the  whole  body  undergoes  a  modification.  The  respiratory, 
circulatory,  nervous,  and  excretory  apparatuses  arc  afiected,  with 
accompanying  peculiarities  of  respiration,  pulse,  temperature, 
weight,  the  excretion  of  urine  and  sweat,  and  the  evacuation  of 
the  bowels,  while  the  nervous  system  shows  a  gradual  change 
from  the  nervous  irritability  characteristic  of  pregnancy  to  the 
degree  of  equanimity  that  the  individual  may  have  before  pos- 
sessed. 

Alterations  in  the  Circulatory  Apparatus  of  the  Puerpera. 
— ^The  pulse  of  a  woman  during  labor  is  rather  rapid,  full,  and 
bounding ;  directly  after  delivery  it  becomes  prcternaturally  slow  ; 
if  the  individual's  normal  pulse-rate  were  70  to  80,  it  might, 
during  labor,  rise  to  90,  but  directly  afterward  it  sinks,  perhaps, 
to  60  or  even  lower.  It  is  occasionally  as  low  as  40  in  a  perfectly 
healthy  young  woman.  In  looking  for  the  cause  of  this  altera- 
tion in  pulse-rate  one  must  recall  the  influence  of  gestation 
upon  the  heart  and  the  alterations  in  the  constitution  of  the 
blood  during  pregnancy.  The  whole  volume  of  the  latter  is  in- 
creased, but  not  by  an  equal  increase  of  all  the  constituent  parts  ; 
the  corpuscles  are  relatively  decreased  in  proportion  to  the 
liquor  sanguinis ;  the  watery  element  of  the  blood  is  propor- 
tionately increased,  making  the  condition  of  the  blood  during 
pregnancy  one  of  hydremia.  There  is  a  relative  decrease  of 
albumin,  blood-salts,  and  the  percentage  of  hemoglobin,  a  relative 
increase  of  the  fibrin-making  ferment.     Expressed  definitely,  this 
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decrease  is  to  the  extent  of  about  700,000  red  blood-corpuscles 
per  cubic  millimeter  and  about  eight  per  cent,  of  hemoglobin. 
Within  the  fir-st  twenty-four  hours  after  labor  the  decrease  in 
red  blood-corpuscles  and  hemoglobin  is  yet  more  marked,  on 
account,  no  doubt,  of  the  escape  of  blood  in  the  third  stage  of 
labor  and  immediately  after  it.  Hut  after  the  first  twenty-four 
hours  the  blood  begins  to  recover  its  normal  constitution,  and  at 
the  end  of  two  weeks  it  is  so  far  on  the  road  to  perfect  involution 
that  it  is  much  nearer  a  normal  condition  than  it  was  in  the  latter 
half  of  pregnancy,  although  it  is  still  somewhat  deficient  in  red 
blood-corpuscles  and  in  hemoglobin. 

The.se  changes,  however,  do  not  explain  the  cause  of  a  slow 
pulse  in  the  puerjjeral  state  :  it  is  discovered  in  the  heart.  It 
has  long  been  believed  that  the  area  of  cardiac  dullness  is  in- 
creased in  pregnancy,  and  that  there  is  a  hypertrophy  of  the 
walls  of  the  left  ventricle.  As  the  whole  volume  of  blood  is  in- 
creased in  pregnancy,  and  as  additional  resistance  to  the  circula- 
tion is  offered  by  increased  intra-abdominal  pressure  and  by  direct 
pressure  of  the  uterus  upon  the  pelvic  vessels,  it  is  reasonable 
to  assume  that  the  heart,  in  addition  to  being  hypertrophied,  is 
also  dilated.  The  additional  force  and  capacity  of  the  heart  is 
acquired  to  meet  the  additional  demands  of  pregnancy:  A 
greater  volume  of  blood  is  propelled  through  tlie  vessels  by  an 
enlarged  and  .strengthened  heart,  beating  with  a  normal  rapidity. 
I-abor  comes  on,  the  uterine  cavity  is  emptied,  and  suddenly 
the  increased  vascular  power  has  become  unnecessary  if  not 
dangerous.  The  amount  of  work  done  by  the  heart  is  repre- 
sented by  two  factors  ;  the  rapidity  plus  the  strength  of  the  beat 
and  the  power  of  the  heart  can  be  lessened  by  diminishing  either 
one  of  these  factors.  It  is  obvious  that  the  increased  power  of 
the  hypertrophied  heart-muscle  can  not  be  abrogated  in  a 
moment.  It  is  equally  obvious  that  the  other  factor  in  heart- 
power  can  be  modified  at  once  to  suit  the  new  and  lesser 
requirements.  And  this,  probably,  is  the  method  nature  adopts  to 
avoitl  excessive  heart -action  and  an  e.vcess  of  blood  in  important 
organs  after  labor.  The  heart-beats  are  reduced  some  twenty 
to  thirty  in  a  minute. 

Changes  Jn  the  Urinary  System  After  Labor. — The  phy- 
sician is  often  annoyed  in  obstetrical  practice  to  find  that  many 
women  after  labor  are  unable  to  empty  their  bladders  and  con- 
sequently require  the  u.se  of  a  catheter,  which  must  be  employed 
in  the  majority  of  cases  by  the  physician  himself,  especially  in 
country  practice. 

To  comprehend  the  changes  in  the  urinary'  system  it  is 
necessary  again  to  revert,  for  a  moment,  to  pregnancy.      The 
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main  changes  in  the  kidney,  bladder,  and  urine  in  that  condi- 
tion may  thus  be  summarized  :  The  kidneys,  by  reason  of  addi- 
tional supply  of  blood  and  extra  work  to  do,  are  hypertrophied  ; 
the  urine  is  increased  in  its  aqueous  element,  diminished  in 
solid  constituents,  except  chlorids.  The  bladder,  in  pregnancy, 
from  the  pressure  of  the  gravid  uterus  behind,  is  unable  to 
expand  in  a  normal  manner,  but  must  accustom  itself  to  a 
distention,  chiefly  upward.  When  the  uterus  is  empty  and 
has  shrunk  to  half  its  former  size,  the  bladder  has  room  at 
once  to  distend  in  all  directions,  and  can  thus  hold  a  very 
lai^e  quantity  of  urine  before  its  walls  are  subjected  to  the 
same  degree  of  tension  to  which  they  were  accustomed  dur- 
ing pregnancy.  Thus  large  quantities  of  urine  may  collect 
before  there  is  a  disposition  to  urinate.  Moreover,  the  abdomi- 
nal walls,  so  long  kept  on  the  stretch,  are  suddenly  released 
from  the  intra-abdominiil  pressure,  and  do  not  for  some  time 
regain  their  tone  ;  so  that  the  action  of  the  abdominal  muscles, 
which  are,  perhaps,  the  chief  factors  in  emptying  the  blad- 
der, is,  to  some  extent,  inhibited.  In  some  women  recently 
delivered  the  abdomen  is  scaphoid,  so  that  a  contraction  of 
the  abdominal  muscles  actually  decreases,  instead  of  increasing, 
intra-abdominal  pressure.  There  is  a  third  reason  for  the 
retention  of  urine  after  labor :  The  tissues  immediately  behind 
the  symphysis  pubis  bear  the  brunt  of  the  pressure  of  the  child's 
head  as  it  descends  the  birth-canal ;  and  this  pressure  is  exerted, 
moreover,  not  directly  fonvard,  but  to  one  side  or  the  other,  by 
the  oblique  position  of  the  head  ;  the  tissues  about  the  urethra 
are  left  edematous  after  labor,  from  the  contusion  they  have 
suffered,  and  the  urethra  is  dragged  a  little  to  one  side,  so 
that  in  a  twofold  manner  the  urethral  canal  is  partially 
occluded,  namely,  by  the  edema  of  surrounding  parts  and 
by  the  acquired  tortuosity  in  its  course.  The  urine  itself  does 
not  differ  much  from  that  of  pregnancy.  The  aqueous  portion  is 
increased ;  the  urea  and  solids  are  both  relatively  and  actually 
below  the  normal.  Glycosuria  is  quite  common.  Blot  claims 
that  the  sugar  in  the  urine  is  the  result  of  the  absorption  of  lac- 
tose from  the  mammary  glands,  and  that  the  larger  the  secre- 
tion of  milk,  the  greater  would  be  the  quantity  of  sugar  in  the 
urine,  and  therefore  he  proposed  that  the  quantity  of  sugar  in 
the  urine  be  taken  as  a  test  for  the  suitability  of  a  wet-nurse. 
It  has  been  claimed,  by  others,  that  the  sugar  has  a  hepatic 
origin. 

Fischel  declares  that  peptonuria  is  a  constant  phenomenon 
of  the  normal  puerperium.  ^ 

'"Arch.  f.  Gjrn.,"  Bd.  xxiv  u.  xxvi,  S.  120  u.  400. 


34- 


LABOR  AND  THE  PUERPERIVM. 


I 


The  sweat-glands  after  labor  take  on  an  imwonted  activit}'. 
The  skin  of  a  pregnant  woman  is  often  harsh  and  drj-,  and  during 
labor,  unless  tlie  muscular  effort  is  verj'  great  or  the  weather 
very  warm,  tlic  same  condition  of  the  skin  persists.  But  in  the 
pueqjera]  state  the  sweat-glands  are  unusually  active ;  the  skin 
is  constantly  moist,  and  during  sleep  the  sweat,  always  increased, 
may  become  very  excessive.  This  action  of  the  sweat-glands 
plays  an  important  part  in  the  involution  of  the  whole  organism 
after  labor.  It  is  one  of  the  factors  by  which  the  hydremia  of 
pregnancy  is  corrected,  and  by  the  dissipation  of  heat  that  ac- 
companies tlie  rapid  evaporation  of  water  all  over  the  body  the 
temperature  in  the  puerperal  state  is  retained  at  a  normal  level, 
in  spite  of  many  provocations  to  fever. 

The  lungs  after  labor  take  on  a  slightly  different  action. 
Their  capacity  is  increased,  for  the  pressure  from  below  is  re- 
moved and  the  play  of  the  diaphragm  becomes  much  freer. 
ICach  in.spiration  drawing  in  more  air  than  common,  the  number 
uf  respirations  in  the  minute  i.s  lessened ;  the  breathing  is 
deeper,  fuller,  quieter,  and  slower  than  it  has  been  during  preg- 
nancy, and  if  the  expired  air  were  carefully  examined,  it  would,  in 
all  probability,  be  found  to  contain  an  excess  of  water  and  of 
effete  ()roducts,  the  result  of  tissue-destruction.  As  a  result  of 
the  great  excretion  of  water  from  the  kidne\-s,  the  skin,  and,  to  a 
lesser  extent,  the  lungs,  the  thirst  of  the  lying-in  woman  is  in- 
creased ;  the  appetite,  on  the  other  hand,  is  much  diminished. 
One  can  understand  the  last  .statement  if  he  recalls  the  fact  that 
more  tlian  a  pound  of  meat  in  the  involuting  uterus  is  absorbed 
into  the  .system  during  the  puerpcrium,  and  if  he  remembers  that 
the  woman  is  lying  in  bed  absolutely  quiet  and  expending  no 
force  whatever  in  muscidar  action.  There  is  still  another  factor 
to  account  for  the  disinclination  toward  food.  During  pregnancy 
there  is  no  one  tissue,  except  that  contained  within  the  develop- 
ing uterus,  which  increases  witli  so  much  rapidity  as  does  the 
subcutaneous  fat.  It  seems  as  if  there  were  pro\'ided  by  nature 
a  store  of  material  which  shall  take  the  place  of  food  in  supply- 
ing heat  and  force  during  a  period  wlien  woman  in  her  natural, 
primitive  state  could  not  be  supposed  to  provide  for  lierself. 
This  deposition  of  subcutaneous  fat  during  pregnancy  and  its 
subsequent  absorption  during  the  lying-in  period  account  for 
the  remarkable  changes  in  uu-igJtt  which  may  be  noted  in  a 
woman  during  pregnancy  and  after  labor.  This  is  a  matter 
of  some  practical  importance,  which  does  not  usually  obtain  the 
attention  that  it  deserves.  It  has  been  studied  systematically  by 
only  two  observers,  by  Gassner  many  years  ago  and  lately  by 
Baumann.     According  to  Gassner,  the  gain  in  weight  during 


i 
I 


THE  PUERPERAL  STATE.  343 

pregnancy  and  the  loss  afterward  are  about  one-thirteenth  of  the 
body-weight  This,  I  am  incUned  to  think,  from  some  investi- 
gations of  my  own,  is  an  underestimate,  and  Baumann's  obser- 
vations bear  me  out ;  he  found  that  the  loss  of  body-weight  was 
about  one-tenth  after  labor,  the  greater  pa'rt  of  it,  of  course, 
occurring  in  the  first  week,  when  a  woman  of  average  weight 
loses  some  nine  or  ten  pounds. 

All  the  remarkable  changes  observed  in  the  lying-in  woman 
occasion  no  manifestation  of  disease,  not  even  fever.  This 
assertion  some  years  ago  would  have  been  most  heterodox, 
and  would,  indeed,  have  been  incorrect,  for  fever  was  so 
common  in  the  puerperal  state  that  it  was  regarded  as  physio- 
logical ;  it  occurred  usually  within  the  first  few  days  after  labor 
and  as,  at  this  time,  there  were  marked  manifestations  of  con- 
gestion in  the  breasts,  due  to  the  inception  of  lactation,  it  was 
called  milk  fever.  In  reality  it  was  the  fever  of  infection.  If, 
however,  the  temperature  in  the  puerperal  state  is  studied  closely, 
it  must  be  confessed  that  there  is  some  little  irregularity,  but  that 
irregularity  is  measured,  in  the  normal  case,  by  tenths  of  degrees. 
Directly  after  labor,  for  instance,  the  body-heat  is  always  a  little 
raised. 

Although  there  is  distinctly  no  such  thing  as  milk  fever, 
the  temperature  is  slightly  affected  when  the  breasts  suddenly 
assume  their  immense  activity  ;  but  the  rise  is  rarely  more  than 
a  few  tenths  of  a  degree. 

So  many  causes,  however,  transitory  in  their  effect,  can 
produce  slight  disturbances  in  the  temperature  of  the  lying-in 
woman,  who  is  peculiarly  sensitive  to  external  influences,  that 
the  rigid  boundary  which  divides  fever  from  a  normal  tempera- 
ture at  other  times  must  be  a  trifle  relaxed.  Thus,  it  is  agreed 
among  obstetricians  not  to  regard  as  fever  a  transient  rise  of 
temperature,  lasting  only  a  k^  hours,  which  does  not  go  above 
100.5°.  This  is  the  so-called  physiological  limit  to  the  rise  of 
temperature  in  the  puerperal  state. 

The  Mammary  Changes  in  the  Puerpera. — Heretofore  the 
involution  of  important  organs  and  systems  in  the  puerperal 
state  has  claimed  attention.  The  mammary  action  after  delivery 
is  a  process  of  evolution.  The  mammary  glands,  as  their  name 
denotes,  are  glandular  organs,  only  reaching  their  full  develop- 
ment, as  a  rule,  in  the  female  ;  situated,  usually,  toward  the  lateral 
aspect  of  the  pectoral  region  ;  occupying  the  space  bounded 
above  by  the  third  and  below  by  the  sixth  rib,  to  the  inner  side 
by  the  edge  of  the  sternum,  to  the  outer  side  by  the  axillary 
line.  They  are  derived  from  the  epiblastic  layer  of  the  blasto- 
dermic membrane,  and  belong  essentially  to  the  skin,  as  do  the 
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sweat  and  sebaceous  glands.  They  are  closely  akin  to  the 
latter,  occurrin<;  in  rare  instances  on  indifferent  parts  of  the 
body,  as  the  axilla,  the  abdomen,  or  even  the  thighs,  where  a 
sebaceous  gland  has  undergone  a  specialized  development.  In 
the  female  they  are  hemispherical  in  shape  ;  they  are  held  in 
their  normal  position  upon  the  pectoral  muscles  by  the  super- 
ficial fascia,  wiiich  sph'ts  into  two  layers,  one  running  above, 
the  other  below,  the  breast.    E.xternally,  a  little  below  the  middle 
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Fig.  215. — CE,  Cuhoidal  t^pithclial  celU ;  F,  fat  globules  stained  black  with 
osrnic  acid,  and  seen  Liolh  in  ihe  cells  and  in  llie  central  cavity  of  the  acini;  CI', 
cotineclivetissue  frame  willi  bloodvessels.     Majjiiiheii  600  diameters  (C  lleiUmann). 
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Fig.  216. — Mammary  gland  of  dog,  showing  Ihe  formation  of  the  secretion: 
y<.  Medium  conitiliun  of  growth  of  the  epilhelial  cells;  H,  a  l.'tcr  condition  (after 
Heidenliain). 


of  the  organ,  is  a  protuberance, — the  nipple  ;  around  this  is  an 
area  of  pigmented  skin, — the  areola  ;  in  this  space  are  a  number  of 
large  sebaceous  glands, — the  glands  of  Montgomer)'.  Internally 
the  breast  is  divided  into  excretory  ducts,  lobes,  and  lobules  ; 
between  the  lobes  and  lobules  are  connective  tissue  and  fat. 
The  lobules  are  ultimately  di\ided  into  little  vesicles ;  the.se 
empty  into  a  small  excretory  duct ;  the  small  e.xcretory  ducts 
from  contiguous  lobules  unite  to  form  a  single  large,  lactiferous! 
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canal ;  of  these  there  are  some  fifteen  or  twenty,  each  conveying 
the  secretion  from  a  separate  lobe  to  the  nipple  ;  just  before 
emerging  upon  the  surface  of  the  nipple  each  duct  is  dilated  to 
form  a  small  ampulla  or  reservoir  for  the  milk  ;  as  it  passes 
through  the  skin  of  the  nipple,  however,  it  is  again  con- 
tracted. The  epithelium  of  the  gland  is  continuous  with  that 
of  the  integument ;  in  the  superficial  portions  of  the  lactiferous 
ducts  it  is  squamous ;  in  the  deeper  piirtions  of  the  gland. 
columnar.     The  function  of  the  giand  is   the  secretion   of  milk. 

■  Colostrum. — During    the    latter    part    of  pregnancy   a   tliiri, 

■  opalescent    fluiil  may  be  squeezed    out   of  the   breast ;  directlj- 


Fig.  217. — Mamninry  gland:  I, 
I.*ctral  duels;  2,  gkmlular  acinus 
(PUyfair). 


Fig.  218.— Colostrum  and  ordinary 
milk-globules,  first  day  after  labor; 
primipara  iigcd  nineteen  (after  llossall). 


after  labor  this  fluid  is  somewhat  increased  in  quantity,  and  be- 
comes a  little  whiter  and  more  opaque. 

At  the  end  of  about  forty-eight  hours  a  decided  change 
takes  place  in  the  breasts  ;  they  suddenly  enlarge  ;  the  skin  over 
them  becomes  tense ;  the  cutaneous  veins  are  engorged  with 
blood,  and  show  swollen  and  distinct  beneath  the  skin  ;  the 
nipple  projects  ;  to  the  feel  the  breasts  are  hard  and  lumpy  ;  to 
the  woman  they  are  painful  and  tender  on  pressure.  If  the 
child  be  now  applied  to  the  nipple,  there  runs  out,  almost  with- 


346  LABOK  AND  THE  PUERPERtUM. 

out  suction,  a  quantity  ot'  liuinnn  milk — a  fluid  different  from 
the  colostrum  just  described.  It  is  white,  opaque,  of  a  specific 
gravity  about  1025,  is  said  to  have  a  sweet,  agreeable  taste,  and 
is  witliout  odor. 

The  quantity  of  milk  secreted  in  the  twent}--four  hours  is  dif- 
ficult to  determine.  It  might  .seem  easy  enough  to  draw  the 
milk  from  the  breast  at  stated  intervals  with  a  breast-pump 
and  to  measure  it,  but  it  is  difficult  to  get  a  breast-pump  as 
mechanically  offccti\e  as  a  child's  mouth,  and,  moreover,  the 
secretion  of  milk  depends,  to  some  extent,  upon  the  maternal 
emotion  ;  the  brca.st  might  almost  be  described  as  an  erectile 
organ  ;  certainly,  the  sight  of  the  child  arouses  a  maternal 
instinct  which  sends  an  additional  blood-supply  to  the  mammary 
gland  and  undoubtedly  increases  the  supply  of  milk.  It  has 
been  estimated  that  at  first  the  quantity  of  milk  is  about  300  to 
400  grams  {10  to  13  ■<(  ff.  oz.)  ;  by  the  seventh  day  it  is  4CX)  to 
500  grams  { 14  to  17  fl.  o-/..)  ;  after  the  second  week,  i  500  to  20CX5 
grams — 1  •>  to  2  liters  (3  to  4  pints). 

In  a  microscopic  .section  of  a  mammary  gland,  procured 
during  lactation,  there  may  be  seen  large  epithelial  cells  in  the 
process  of  proliferation.  Toward  their  inner  peripherj'-  may  be 
seen  globules  of  fat.  One  of  two  things  must  happen  to  account 
for  the  production  of  the  milk  :  cither  the  whole  cell,  which 
has  begun  to  show  signs  of  fatty  degeneration,  or  rather  fatty 
metamorphosis,  is  cast  off]  then  bursts  and  discharges  its  con-] 
tained  fat,  as  well  as  other  cell-contents,  into  the  liquid  medium 
which  has  exuded  from  the  blood,  or  else  each  cell,  having  accu- 
mulated its  store  of  fat,  disciiarges  it  in  little  globules,  along 
with  the  casein,  which  must  also  be  derived  from  the  cell 
contents.  Which  of  these  two  explanations  is  correct  is 
matter  still  in  di.spute.  It  is  probable  that  the  cells  are  multi 
plied,  cast  olT.  and  ra[jidly  replaced, — an  action  which  occurs  in 
the  production  of  sebaceous  matter.  This  action  of  the  mam- 
mary gland  is  al.so  in  accord  with  the  undisputed  belief  in  the 
close  relationsliip  between  the  breast  and  a  sebaceous  gland. 
Biologists  claim  that  one  is  but  a  great  development  of  the 
other  ;  that  at  birth  the  mammarj'  gland  in  both  sexes  is  very 
like  a  sebaceous  gland  in  every  way,  and  that,  in  rare  cases,  as 
already  stated,  a  mammary  gland  may  be  developed  in  all  sorts 
of  odd  places  on  the  skin,  and  that  the  usual  number  in  the 
human  race  may  be  multiplied  four  or  five  times. 

The  Diagnosis  of  the  Puerperium.— Occasionally  it  is  impor- 
tant for  a  physician  to  be  able  to  decide  by  an  appeal  to  his  own 
senses,  without  regard  to  the  woman's  statement,  whether  or  not 
she  has  been  recently  delivered.  To  give  a  case  in  point,  a 
short  time  ago,  on  a  farm  near  Philadelphia,  a  dead  infant  was 
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found  under  a  hay-rick.  A  servant  girl  in  the  farmer's  family 
had  attracted  attention  for  some  time  before  by  her  increased 
size  ;  she  had  disappeared  one  morning  for  a  few  hours,  and  had 
returned  considerably  altered  in  appearance,  but  able  to  go  about 
her  work  in  a  perfectly  natural  manner.  Suspicion,  of  course, 
pointed  to  her,  and  an  examination  confirmed  it.  The  diagnosis, 
in  such  a  case,  is  not  difficult.  The  large  uterus,  reaching  to 
the  umbilicus  ;  the  bloody  discharge,  showing,  under  the  micro- 
scope, decidual  cells ;  the  secretion  in  the  breasts ;  the  charac- 
teristic fragments  of  dccidua  that  may  be  scraped  out  of  the 
uterine  cavity  with  a  curet;  the  rents  in  the  cervix,  the  vaginal 
mucous  membrane,  and  the  perineum ;  the  relaxed  abdominal 
walls,  and  the  striae  upon  them, — ^all  unite  to  make  the  diagnosis 
easy  to  establish  and  absolutely  sure. 

Management  ol  the  Puerperium. — The  prevention  of  in- 
fection must  be  the  chief  care  of  both  doctor  and  nurse  in  charge 
of  a  puerpera  (see  The  Preventive  Treatment  of  Puerperal  Sepsis). 
Having  secured,  so  far  as  possible,  a  perfect  cleanliness  of  physi- 
cian, patient,  all  her  surroundings  and  attendants,  and  of  the  air 
of  the  room  in  which  tiie  woman  lies,  one  lias  performed  by  far 
the  most  important  part  of  his  duty  in  the  management  of  the 
puerperal  state,  and  has  averted  the  commonest  and  most  fatal 
accident  of  this  period — ^septic  infection.  Being  secure  of  this 
most  desirable  result,  the  physician  may  turn  his  attention  to 
some  lesser  matters,  of  no  little  importance,  however,  to  the 
comfort  and  even  safety  of  the  patient. 

Visits. — It  is  wise  to  wait  in  tlic  house  for  an  hour  after  the 
woman's  delivery,  to  see  that  there  is  no  hemorrhage.  She 
should  be  visited  again  in  about  twelve  hours  ;  then  once  a  day 
for  the  first  two  weeks,  everj'  other  day  during  the  third  week, 
and  once  or  twice  in  the  fourth  week.  For  the  first  week  at 
least  the  following  items  should  be  investigated  routinely  at  each 
visit :  The  pulse  ;  the  temperature  ;  the  odor,  quantity,  and  char- 
acter of  the  lochia ;  the  condition  of  the  bladder  and  size  of  the 
womb,  learned  by  abdominal  palpation ;  the  condition  of  the 
breasts  and  nipples  ;  the  occurrence  of  after-pains  ;  the  evacua- 
tion of  the  bladder  and  bowels,  and  last,  but  by  no  means  least, 
the  condition  of  the  infant.  Many  physicians  fall  into  the  habit 
of  neglecting  the  baby  altogether.  There  could  be  no  worse 
policy,  not  to  speak  of  higher  considerations.  The  mother 
resents  an  indifference  to  her  infant's  condition,  and  a  failure  to 
make  a  routine  investigation  at  each  visit  of  the  child's  feeding, 
sleeping,  and  gain  in  development ;  of  its  umbilicus,  its  bowel 
and  bladder  evacuations,  and  digestion,  often  results  in  a  failure 
to  correct  some  abnormality  until  it  is  too  late.     Many  a  sudden 
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and  inexplicable  death  in  the  new-bom  could  have  been  avoided 
by  greater  watchfulness  and  care. 

Rest  and  Quiet. — The  woman  recently  delivered  is  the  picture^ 
of  perfect  rcstlliiiiess  and  repose.      There  is   reason  enough  for 
this  mental  and  [>!iysical  quiet  after  deliver)-.   The  relief  from  great 
suffering  and  tremendous  muscular  effort  would  naturally  induce 
a   feeling   of  lassitude,   and    fortunately  it    is    preeminently  the 
case   after   labor,  for   this  condition    of  perfect    repose   is  most 
favorable  for  the  occurrence  of  the  complicated  phenomena  of      ' 
the  puer])eriimi  without  detriment  to  the  woman's  health.     It 
seems  almost  supcriluo_us  to  insist  upon  the  advisability  of  ac- 
cepting this  hint  from  nature  in  the  management  of  the  puerperal 
state, — of  preventing  any  mental   or  ]ihysical  disturbance,  mu.s- 
cular  effort,  a  glaring  light,  loud  conversation,  and,  more  than  all, 
the  entrance  into  the   lying-in   room  of  a  single  person  whose 
presence  is  not  nccessarj-, — and  yet  this  is  a  matter  that  in  many^_ 
cases  requires  the  physician's  express  attention.      Among  niof^| 
ignorant  people  particularly,  and  especially  if  there  has  been  some 
unusual  com])licat!on  or  accident  in  the  labor,  the  patient,  upon 
the  second  visit,  may  be  found  restless,  witii  a  rapid  pulse,  an 
anxious   expression,  and  an   elevated   temperature,   and   on   in- 
quiry it  is  learned  that  a  constant  stream  of  her  female  neigh- 
bors has  been  pouring  into   her  room  witli  minute  inquiries  into 
the  particulars  of  the  case,  and  c>ften  with  gloomy  forebodings 
as  to  the  result,  based  upon  their  recollection  of  just  such  a  case 
which  ended  fatally.      Thi.s  is  not  a  fanciful  picture,  but  a  per- 
sonal experience,  many  times  repeated  in  my  earlier  practice  as 
a   district  jihysician.      Our    lower   cl.is.ies    have   not    much   im- 
proved in  this  particular   upon   the  pea-santrj'   or  hourgi-oisit-  of 
France    in   the    seventeenth    century.      It   was    the  custom   to 
baptize    the   infant   on    the    third    or    fourth    day,   when  a  col- 
lation   was    served   in    the    lying-in    room,    to   which    all    the 
fn'ends    of    the    family    were     invited,    who    were    expected  to 
drink  the  mother's   health   with    much   hilarity  and   many  con- 
gratulations,— a  ccremonj'   la.sting   through  a  whole   afternoon. 
Mauriceau  speaks  of  this  as  a  "very  ill   custom,"     We   must 
agree  with   him,  and  should  be  inclined  to  go  to  the  opposite 
extreme  in  enforcing  rest  and  seclusion  during  the  whole  lying 
in  period. 

The  physician  must  give  specific  directions  in  regard  to  tl 
following  matters,  under  the  head  of  Rest  and  Quiet : 

I.  The  position  that  the  patient  must  occupy  in  bed,  and 
how  long   she  must   retain   it.     The   length  of  time  she  must 
remain  in  bed.     The  earliest  date  she  may  stand  upon  lier  fee 
and  the  time  when  she  may  go  down-stairs. 
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2.  The  degree  of  quiet  and  decorum  to  be  observed  in  the 
room  ;  and — 

3.  The  admission  of  visitors. 

The  rules  in  regard  to  these  matters,  expressed,  as  rules, 
dogmatically,  might  run  as  follows : 

1.  The  patient  shall  lie  flat  on  her  back  and  shall  not  be 
allowed  another  posture  for  at  least  a  week.  For  the  first  six 
hours  after  labor  the  head  shall  not  be  supported  by  a  pillow, 
but  shall  be  on  a  level  with  the  body,  in  order  to  avoid  a 
disposition  to  cerebral  anemia  and  syncope,  from  the  greatly 
decreased  abdominal  pressure. 

The  woman  must  lie  in  bed  until  the  involution  of  the  uterus 
is  so  far  complete  that  the  fundus  uteri  has  sunk  to  the  level  of 
the  symphysis  pubis  or  below  it.  It  is  a  safe  rule  to  insist  upon 
strict  confinement  to  bed  for  fourteen  days.  Then  the  patient 
may  be  allowed  to  shift  herself  from  the  bed  onto  a  lounge 
rolled  alongside  of  it,  passing  the  day  upon  the  lounge  and  sit- 
ting up  as  long  at  a  time  as  she  can  without  fatigue.  At  the 
end  of  three  weeks  she  begins  to  walk  about  the  room,  and  at 
the  end  of  four  goes  down-stairs  for  the  first  time. 

2.  The  woman's  rest  must  be  mental  as  well  as  physical ; 
therefore,  no  loud  noises  should  offend  her  ear,  no  glaring  light 
should  irritate  the  eye,  and  no  extended  conversation  should  be 
allowed  in  the  lying-in  room ;  at  any  rate,  for  the  first  few 
days. 

3.  No  visitor  should  be  allowed  in  the  lying-in  room  except 
the  patient's  mother  and  her  husband,  and  it  is  sometimes  neces- 
sary to  restrict  the  visits  as  to  frequency  and  length. 

These  rules  in  regard  to  quiet  after  labor  will  suit  the  aver- 
age case  among  the  upper  classes.  They  must,  however,  be 
modified  on  occasion.  The  length  of  time,  for  instance,  required 
for  the  involution  of  the  uterus  varies  greatly  in  different  classes 
of  society.  An  Indian  tribe  on  the  march  docs  not  halt  because 
a  woman  falls  in  labor  ;  she  retires  to  the  buslics,  gives  birth  to 
her  infant,  cuts  the  cord,  dresses  the  child,  and  plunges  into 
the  nearest  stream  to  cleanse  herself;  remounting  her  pony,  she 
soon  rejoins  her  tribe  with  the  new-born  infant  slung  on  her 
back.  The  involution  of  her  uterus  goes  on  rapidly,  in  spite  of 
this  heroic  treatment.  In  the  Frauenklinik  in  Munich,  in  which 
the  author  once  served  as  volunteer  interne,  and  where  the  pa- 
tients are  mainly  strong  Bavarian  peasant  girls,  the  fundus  of  the 
uterus  was  usually  beneath  the  symphysis  pubis  on  the  sixth  day. 
On  that  day  the  patient  left  her  bed  ;  the  following  morning  she 
walked  out  of  the  hospital  with  her  infant  in  her  arms.  In  the 
more   artificial  life  of  a  member  of  what   is   called  the  upper 
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classes,  especially  in  this  country,  much  of  the  primitive  woman's 

physical  vi^or  is   surrendered  for  increased   mental  culture.     In 
these  women  labor  is  usually  difficult  and  painful,  if  not  danger-      \ 
ous  ;  the  pueqieral  state  is  often  a  far  more  complicated  period 
than   it  should   be,  and  the   return   of  the  uterus  to  its  natural 
size  may  take  much  lon}:;er  than  the  average  time. 

No  patient   should    be  allowed   to  leave   her   room  before  a 
careful  vaginal  examination  has    been  made,  to    ascertain   thc^^ 
position  of  the  uterus.*   This  one  examination,  however,  is  no^H 
sufficient.      Kven  after  invi^lution  is  almost  completed,  when  the      ' 
woman  resumes,  to  a  certain  extent,  her  normal  activity,  a  uterine 
displacement  i.s  not  unlikeK'  to  occur.    Overexertion  or  exposur 
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Fig.  219. — Complete  tear  of  the  perineum  six  weeks  after  labor  ;  sphincter  imuch 
maiiiccd  by  large  hemorrhoidal  vein. 


will  almost  certainly  bring  on  a  renewal  of  the  bloody  lochia 
the  involution  of  the  uterus  may  be  arrested  before  its  ]x:rfec 
comjiletion  ;  even  septic  inflammation  maj'  attack  the  uterus  and 
its  appendages  as  late  as  the  fourth  week.  I  make  it  an  invari- 
able rule  of  practice,  tlierefore,  to  e.xamine  every  child-bearing 
woman  under  my  charge  six  weeks  after  her  delivery,  digitally  and 
with  the  speculum,  noting  the  position  of  the  uterus,  its  involu- 
tion, possible  injuries   to   the  cervix  or  pelvic  floor,  erosions  of 

'  If  tlie  uterus  is  t>>ui«l  retroverled  bclwecii  the  third  aiiii  fourth  week,  il  Uiould 
be  replaced,  am!  llic  |!utleni  iiistructcil  to  n^sume  the  kiircchest  posture  twice  a  day 
for  (ive  minutes  at  a  time,  I  fmd  the  postural  treatment  of  displacements  t)f  the 
puerperal  uterus  |)emmnently  successful  in  about  three-nuarter*  of  my  cases.  A  f)es- 
sarj-  is  contraindicated  before  the  sixlh  week.  ~ 
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the  cervix,  and  the  character  of  the  uterine  discharge.  I  have 
many  times  found  abnormalities  at  this  period,  which  were  not 
noticeable  or  were  not  present  before  the  woman  left  her  room. 
The  question  whether  the  routine  administration  of  ergot  would 
insure  perfect  involution  or  hasten  its  completion  has,  of  course, 
occurred  to  many  minds,  and  has  found  its  answer  in  practical 
experimentation.  Large  numbers  of  women  in  several  lying-in 
hospitals  in  Europe,  under  the  independent  observation  of  com- 
petent observers,  have  been  placed  on  a  routine  treatment  of 
ergot  three  times  a  day,  and  the  progress  of  these  cases  has 
been  carefully  compared  with  that  of  an  equal  number  of  women 
left  to  nature.      The  result  of  these  observations  has  not  been 


Fig.  220  A. — Perfectly  preserved 
Tttlvar  orifice  and  pelvic  floor  in  a  primi- 
para  six  weeks  after  labor. 


Fig.  220  B. — Gaping  vulva  and  relaxed 
pelvic  floor  in  a  multipara. 


favorable  to  ergot  as  a  sure  means  of  shortening  the  duration 
of  the  puerperal  state :  nothing  was  gained  in  point  of  time, 
while  disadvantages  were  found  to  attach  to  this  plan  of  treat- 
ment that  might  have  been  foreseen.  The  stomach  rebels 
against  a  prolonged  use  of  the  drug  in  considerable  quantities. 
While  contracting  the  uterus,  it  has  an  astringent  action  also 
on  the  breast  and  so  diminishes  milk  secretion,  and,  passing  from 
the  maternal  blood  into  the  milk  and  into  the  infant's  stomach, 
it  exerts  an  unfavorable  influence  upon  both  mother  and  child. 

The  Diet. — ^This  is  a  matter  of  no  small  importance,  about 
which  there  is  considerable  difference  of  opinion.  On  the  one 
hand  it  is  held  that  the  woman  after  labor  is  weak  from  loss  of 
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blood  and  from  fatigue  ;  that  she  must,  therefore,  receive  the 
most  nourishiiifj  food  in  tlie  largest  possible  quantities.  More- 
over, that  the  demand  which  will  soon  be  made  upon  her 
economy  for  the  nourishment  of  the  child  is  an  additional  reason 
for  the  administration  of  a  •generous  diet  from  the  first.  But  a 
clo.se  observation  of  nature  should  lead,  I  think,  to  the  opposite 
view.  A  large  part  of  the  involuting  uterus  is  absorbed  into 
the  system  ;  .some  two  pounds  of  meat  are  thus,  as  it  were, 
devoured,  the  greater  part  of  it  in  the  first  few  days  of  the 
pucqx-rium.  A  large  quantity  of  fat  is  stored  up  in  the  body 
during  pregnancy  with  the  express  purpo.se,  it  would  seem,  of 
providing  a  means  of  supporting  the  woman  during  the  early 
part  of  the  pueqjeral  .state.  Thus  nature  priivides  a  sustenance 
which  in  quantity  certainly  appears  sufficient  for  at  least  the 
fir.st  few  days  after  confinement,  and  in  form  and  manner  of 
ingestion,  so  to  speak,  is  best  calculated  to  support  the  woman's 
strength,  with  none  of  the  expenditure  of  force  involved  in 
mastication  and  digestion.  Moreover,  it  must  be  rememlx."rcd 
that  almost  all  the  vital  functions  are  performed  in  a  sluggish 
manner  for  the  first  few  days  after  labor.  The  pulse  is  less 
rapid,  the  respiration  slower,  the  bowels  are  inactive,  and  there 
should  be  no  voluntary  mu.scular  effort.  Ail  this  seems  to 
argue  for  tlie  wisdom  of  a  system  which  allows,  for  the  first 
few  days,  nourishment  small  in  quantity,  of  a  form  easily  ingested, 
and  of  a  quality  readily  digested.  After  the  third  day,  however, 
a  new  element  must  be  taken  into  account.  At  that  time  there 
begins  the  milk  secretion,  which  undoubtedly  entails  a  great 
drain  on  the  whole  system  to  provide  the  large  quantity  of  fat 
and  nitrogenous  material  which  are  excreted  when  the  breasts  have 
assumed  their  full  activitj'.  To  meet  this  additional  demand 
upon  the  resources  of  the  body  the  simple  diet  of  tlie  first  lew 
days  should  be  materially,  though  gradually,  increased  ;  lor  the 
first  on.set  of  the  physiological  mammary  action  is  usually  so 
violent  as  to  stop  just  short  of  a  pathological  condition, — inflam- 
mation,— and  suddenly  to  exhibit  large  quantities  of  nutritious 
food  at  this  time  would  very  likely  cause  a  transgression  across 
the  boundary-line  between  health  and  di.sease.  This,  however, 
is  mere  theoretical  reasoning,  and  if  applied  in  practice  it  fails  to 
give  the  best  results,  the  system  dependent  upon  it  should  be 
ruthlessly  discarded,  no  matter  how  reasonable  it  may  appear. 
I-iut  a  practical  test  has  given  the  result  that  might  be  expected^B 
No  one  who  has  compared  the  two  method.s — one,  of  giving  ^H 
forced  diet  from  the  first ;  the  other,  of  giving  a  very  light  diet, 
chiefly  of  milk,  for  the  fir.st  two  days,  and  afterward  gradually 
increasing   it  until,  on  the  sLxth    or  seventh  day,  the  patient  is 
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taking  the  food  that  would  be  suitable  to  any  healthy  person 
confined  in  bed  without  physical  exercise — can  fail  to  notice  that 
the  latter  plan  secures  a  far  greater  immunity  from  inflammatory 
disturbances  about  the  genitalia  and  the  breasts,  and  from  irreg- 
ularity in  the  milk  secretion  and  the  action  of  the  stomach  and 
bowels. 

Urinatloii. — The  tendency  to  retention  of  urine  that  is  so 
often  met  with,  especially  among  women  city  bred  and  in  easy 
circumstances,  has  already  been  noticed.  This  is  an  abnor- 
mality in  the  puerperal  state  of  civilized  woman  that  is,  per- 
haps, as  annoying  as  any  one  feature  of  a  normal  case.  Its 
causes  have  already  been  described.  Its  detection  would  seem 
perfectly  easy,  and  yet  it  is  just  as  easy  to  overlook  it  without 
the  careful  attention  which  should  be,  but  is  not  always,  directed 
toward  this  point.  It  is  a  common  experience  for  a  consultant 
to  be  asked  to  see  a  woman  some  days  after  labor,  because  the 
attending  physician  thinks  that  alongside  the  uterus  there  is  a 
large  and  peculiar  abdominal  tumor,  and  the  patient  suffers  great 
pain.  What  is  taken  for  the  uterus  is  an  immensely  distended 
bladder,  reaching  half-way  or  quite  to  the  umbilicus ;  the  peculiar 
abdominal  tumor  is  the  uterus  itself  pushed  far  upward  and  to  one 
side,  almost  always  the  right.  Catheterization  removes  immedi- 
ately both  tumor  and  pain.  The  mistake  on  this  point  often 
arises  from  the  trust  that  the  physician  puts  in  the  woman's 
statement  that  she  has  urinated  regularly.  One  should  never 
trust  any  one's  assertion  as  to  action  of  the  bladder,  but  should 
always  examine  for  himself,  by  abdominal  palpation,  to  see 
whether  it  be  full  or  not.  A  nurse  .sometimes  fal.sely  a.s.serts 
that  her  patient  has  urinated,  because  she  is  ashamed  to  confess 
her  inability  to  pass  a  catheter.  If  the  urine  mu.st  be  drawn,  the 
catheter  is  used  by  a  trained  nurse,  should  there  be  one.  Among 
the  patients,  however,  which  fall  to  the  lot  of  most  physicians 
when  they  begin  to  practice,  a  trained  nurse  is  a  luxury  abso- 
lutely unobtainable,  and  the  physician  himself  must  attend  to 
the  catheterization  ;  even  if  a  skilful  nurse  is  in  attendance,  the 
physician  is  not  infrequently  appealed  to,  as  the  nurse  can  not 
discover  the  urethra,  or  is  unable  to  insert  the  catheter.  It  is 
well,  therefore,  under  all  circumstances,  to  know  how  to  use  a 
catheter  and  to  have  a  definite  opinion  as  to  the  kind  of  instru- 
ment that  should  be  employed.  A  soft-rubber  catheter  is  to  be 
preferred,  because  it  is  incapable  of  doing  any  harm,  does  not 
irritate  the  urethra,  and  is  easily  cleansed  and  kept  clean. 
After  being  used  it  should  be  rinsed  out  and  should  be  kept  per- 
manently immersed  in  a  I  :  2000  solution  of  sublimate.  Before 
being  used  it  must  be  dipped  in  a  basin  of  sterile  water,  and  its 
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tip  should  then  be  oiled.     The  hands  of  the  individual  who 

inserts  it  must  be  aseptic.  As  to  its  manner  of  introduction  :  It 
is  necessary  to  expose  the  urethra  to  view,  to  wipe  oflTits  moutii, 
as  well  as  the  surrounding  mucous  membrane,  with  a  piece  of 
absorbent  cotton  moistened  with  a  sublimate  solution,  I  :  2000, 
and  then  to  introduce  the  catheter,  being  sure  that  it  is  going 
into  the  rij^ht  place  and  that  it  is  not  carrying;  with  it  into  tlw 
bladder  some  of  the  decomposing  vaginal  discharge,  which  would 
be  likely  to  set  up  a  very  troublesome  or  a  very  dangerous 
cystitis.  Ihe  old  practice  of  locating  the  urethra  by  the  sense 
of  feel,  using  tlie  finger  of  the  left  liand  and  then  introducing 
the  catheter  held  in  the  fingers  of  the  right  hand,  under  a  sheet, 
is  to  be  unreservedly  condemned. 

In  the  Directions  to  Nurses,  apjx-nded  to  this  chapter, 
occurs  the  pas.sage,  "  Twelve  hours  after  labor  the  woman 
shall  be  catheterizcd,  and  after  that  three  times  a  day  if 
necessary."  Twelve  hours  may  .seem  a  rather  long  period  to 
allow  urine  to  collect  after  labor;  but  the  bladder  is  capable  of 
great  ilistention  at  this  time  ;  almo.st  all  the  natunil  processes 
are  sluggish  ;  the  kidneys  directly  after  labf)r  are  not  very  active, 
perhaps  because  the  sweat-glands  at  this  time  take  on  unwonted 
activity,  and  if  the  catheter  is  used  too  soon,  the  patient  is  very 
likely  committed  to  its  use  throughout  the  greater  part  of  the 
l>'ing-in  perioil,  whereas  if  the  woman  can  be  induced  to  urinate 
naturally  at  fir.st,  there  will  be  no  difliculty  afterward.  At  the 
same  time  it  would  be  unwise  to  allow  an  overdistention  of  the 
bladder  ;  twelve  hours,  therefore,  is  a  good  compromise  time  for 
the  first  use  of  the  catheter.  .After  that  three  times  a  day  is  usually 
quite  sufficient  ;  it  should  not  be  used  le.ss  frequently,  and  if  the 
patient's  feelings  demand  it.  the  bladder  must  be  emptied  more 
frequently.  Hy  this  plan  1  find  it  necessarj'  to  use  the  catheter 
in  about  thirty  per  cent,  of  primipara:.  It  is  possible,  by  a  longer 
delay,  to  reduce  this  proportion  materially.  In  the  Baudelocque 
Clinic  thc\'  wait  twenty-four  hours  or  longer  and  have  used  the. 
catheter  in  6666  cases  only  twent\'  times. '  Heforc  resorting 
catheterization  ever}'  effort  should  be  made  to  induce  t 
woman  to  urinate  naturally.  Sometimes  this  is  accomplished  by 
putting  hot  water  in  the  bed-i^an.  by  the  u.sc  of  a  turpentine 
stupe  over  the  bladder,  and  by  the  sound  of  running  water. 

The  Bowels. — On  account  of  the  small  amount  of  food  in- 
gested iluring  the  early  part  of  the  puerperium,  the  flaccidity  of 
the  abilominal  walls,  the  torpor  of  the  intestinal  muscles  from 
long  pressure,  and  the  general  muscular  inactivity,  there  is  a  re- 
markable sluggishness  of  the  bowels,  and  an  exaggeration  of  tl 
'  Recht,  '•  Thise  de  I'aris,"  1894. 


ne 


THE  PUERPERAL  STATE.  355 

constipated  habit  almost  invariably  acquired  in  pregnancy.  This 
is  no  great  disadvantage  at  Arst,  as  the  food  is  principally  liquid 
and  small  in  quantity,  so  that  there  is  very  little  detritus  to  be 
thrown  off  by  the  intestines.  It  is  not  advisable,  however,  to 
allow  the  feces  to  accumulate  too  long.  If  the  woman  eats  in  a 
day  perhaps  a  third  of  what  an  ordinary  person  would  devour, 
by  the  third  day  there  would  be  a  considerable  collection  in  the 
lower  bowel ;  at  this  time,  too,  the  diet  is  a  little  increased,  and 
the  sudden  onset  of  milk  secretion  on  the  third  day  always  seems, 
at  least,  to  threaten  an  inflammation  of  the  breasts,  which  might 
be  averted  by  a  derivative  and  depletive  course.  For  all  these 
reasons,  therefore,  it  is  customary  to  administer  as  a  routine 
treatment  a  laxative  on  the  evening  of  the  third  day.  What 
this  laxative  is  may  be  decided  by  the  patient's  inclination  or 
prejudice.  Castor  oil  is  undoubtedly  the  most  suitable  agent ; 
most  efficient,  least  apt  to  be  harmful.  Rut  there  are  many 
persons  who  will  not  take  it.  A  good  way  to  administer  it  in 
cases  where  it  may  be  given  is  to  put  it  in  warm  milk  ;  there  is 
nothing  else  perhaps  which  disguises  the  taste  so  well.  Or  it 
may  be  given  in  the  more  common  way  along  with  the  froth  of 
malt  liquors,  especially  porter,  or  in  soda-water.  My  routine 
prescription  is  a  half-bottle  of  citrate  of  magnesia  on  the  evening 
of  the  second  day,  the  rest  of  the  bottle  the  following  morning 
before  breakfast,  and,  if  the  bowels  are  not  moved  two  hours 
later,  an  enema.  If  the  patient  is  plethoric  or  the  mammary 
glands  are  very  swollen  and  tender,  a  more  active  saline  purge 
would  be  preferable. 

The  Mammary  Glands. — ^The  mammarj'  glands  require  judi- 
cious management  in  the  puerperal  state.  There  are  many 
pathological  conditions,  functional  and  structural,  which  often 
arise  and  which  demand  care  and  skill  in  their  treatment.  The.se, 
however,  are  considered  in  their  appropriate  place.  There  are 
other  conditions,  not  a  little  troublesome  to  deal  with,  of  such  fre- 
quent occurrence  that  they  must  be  considered  in  discussing  the 
management  of  a  normal  case.  In  almost  every  instance  the 
establishment  of  lactation  is  accompanied  by  some  local  disturb- 
ance. The  increased  blood-supply  to  the  breast,  the  proliferation 
of  cells,  and  the  transudation  of  a  serous  exudate  are  phenomena 
usually  characteristic  of  inflammation  ;  and  the  enlarged  breast, 
the  engorged  veins  under  the  skin,  the  hard,  tense  feel  of  tiie 
gland-tissue,  and  the  great  tenderness,  all  seem  to  point  to  an 
inflammatory  attack  instead  of  a  natural  physiological  process. 
This  state  of  the  breasts  usually  demands  some  treatment,  not 
only  to  ameliorate  the  discomfort  that  is  almost  always  experi- 
enced, but  to  prevent  the  transition   of  a  natural   process  so 
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closely  bordering;  on    the  patholofjical  to  a  condition   of  actual 
disease.      If  the  cngor<j;ement  of  tlic  breasts  is  very  marked  anil 
the  acconipanyinjf    s\ni[>toms  of   heat,    pain,    and  fullness   are 
very  pronounced,  the   atlministration   of  a  saline  purge  usually 
proves  a   sufficient   derivative,    and   relieves   some   part    of  the 
mammary  confjcstion.     Care  must  be  taken,  in  addition,  to  secure 
the  evacuati(»n  of  the  secretion  collectin<;  \sithin  tlie  yland,  and  for 
this  puqjuse  nothing  is  so  good  as  the  infant's  mouth,  which  should 
be   applied   to   the  nipple  regularly  ever}-  two   hours.      If  these 
simple  devices  are  not  sufficient ;  if  the  child  is  not  living  or  must 
be  weaned,  more  active  measures  should  be  employed.     If  the 
secretion   is    excessive,  a   brea.st-pump   must    be   used,   and   the 
nurse,  in  addition,  should  rub  and  mas.sage  the  breast  with  oiled 
finger-tips  in  a  direction  toward  the  nipple,  thus  making  the  skin 
more  supple  and  emptying  the  breast  at  the  same  time.     Often,  in 
addition  to  this,  it  is  well  to  apply  some  lotion  of  an  astringent  and 
soothing  nature.      I  have  found  nothing  so  good  for  this  purpose 
as  lead-water  and  laudanum.      Cloths  should  be  soaked  in  it  and 
applied  over  the  whole  brea.st.      If  the  infant  is  nursing,  care  must 
be  taken,  of  course,  to  remove  any  poisonous  substance  that  might 
be  on  the  iii|)ple.      The  con.stant  dragging  upon  the  ni[>j>le  when 
the  child  is  nursing,  the  ])inching  and  squeezing  it  receives  from 
the  infant's  gums,  and  its  continual  UKjisture  from  milk  and  the 
secretions  of  the  infant's  mouth,  all  tend  to  bring  about  an  un- 
healthy condition  of  the  skin  upon  and  around  the  nipples.     It 
becomes  at  first  irritated  and  inflamed,  then  c.vcoriated,  chapped, 
and  fissurcil,  and,  consi-qticntly,  exceedingly  sensitive  and  pain- 
ful, so  that  the  application  of  the  child  is  regarded  with  dread. 
Nor   is   this    the    only   disadvantage ;   in   the   little   cracks    anda 
fissures  the  milk  collects  and  decompo.ses  ;  the  patient  or  nurs^^ 
may,  in   careless  handling  of  the  bre.xsts,  depo.sit,  in  the.se  raw 
places,    some    of   the   many  forms    of   septic    micro-organisms^^^ 
and  the  consequence  is  very  likely  to  be  septic  infection  of  th^^| 
connective  ti.ssue  of  the  breast  and  the  formation  of  a  mammary 
abscess — of  all  the  minor  complications  of  the  puerperal  state  the 
one  to  be  most  dreaded.      The  preventive  treatment  of  this  com- 
plication plays  an  important  part  in  any  scheme  of  managing  the 
puerperal  state.     The   main  thing,  obviously,  to  be  secured  is 
cleanliness  and  a  healthy  condition  of  the  skin.      This  is  obtained 
by  carefully  washing  the  nipples  after  ever}'  nursing  with  some 
absorbent  cotton,  warm  \sater,  and  Castile  soap  ;  by  cautioning 
nurse  and  patient  against  handling  the  breasts  with  fingers  not^H 
aseptic,   and  by  smearing  the  skin  of  the  nipples  and  that  o^^| 
surrounding  parts  with  sweet-oil  after  eveiy  washing,  applied  by 
a  piece   of  clean  linen  or  a  pledget  of  fresh  absorbent  cotton, 
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There  is  another  point  in  the  management  of  the  breasts,  which,  if 
it  does  not  aid  in  preventing  so  serious  a  disturbance  as  mam- 
mary abscess,  does  increase  the  patient's  comfort  by  relieving  the 
feeling  of  distention  and  weight  which  is  experienced  during  the 
first  few  days  of  lactation.  This  is  the  adjustment  of  a  suitable 
mammary  binder.  I  find  the  best  one  for  this  purpose  to  be  the 
Murphy  binder  (Fig.  221). 

The  Child. — While  devoting  careful  attention  to  the  man- 
agement of  a  woman  after  confinement,  the  physician  must  not 
forget  that  he  has  another  -patient  on  his  hands,  of  almost  equal 
importance, — the  infant.  Fortunately,  the  management  of  a 
healthy  infant  is  not  a  very  heavy  charge  on  one's  ingenuity. 
If  a  few  common-sense  rules  are  observed,  nature  does  the 
rest.  The  management  of  the  new-born  child  consists  simply 
in  seeing  that  food  is  administered  at  proper  and  regular  inter- 


Fig.  221. — The  Murphy  breast-binder. 

vals,  that  attention  is  paid  to  bodily  cleanliness,  and  that  ample 
opportunity  is  afforded  for  an  almost  unlimited  amount  of  sleep  ; 
with  ordinary  precautions,  of  course,  in  regard  to  warmth,  for 
the  infant  has  just  emerged  from  a  constant  temperature  of  99° 
and  can  not  offer  much  resistance  to  cold.  The  proper  interval 
between  the  nursing  should  be  two  hours  during  the  day,  four 
to  five  hours  in  the  night.  If  the  child  is  taught  regular  habits 
in  this  respect,  the  burden  of  its  care-takers  is  immensely 
lightened.  The  infant  arouses  itself  and  is  ready  for  nursing 
at  the  proper  feeding-time,  and  in  the  intervals  sleeps  peace- 
fully. Regularity  in  nursing  is  of  importance,  further,  from  its 
favorable  influence  upon  the  constitution  of  the  milk.  Too 
frequent  nursing  results  in  a  concentrated  milk,  which  is  difficult 
to  digest.     Too  infrequent   nursing  results  in  a  watery  milk, 
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which  is  not  nutritious.  If,  on  the  contrar)',  the  infant  is  allovred  ' 
to  be  irregular  in  the  iiours  for  feeding,  bathing,  and  sleeping. 
it  grows  fretful,  wakeful,  and  capricious  in  its  appetite.  One 
word  of  caution  is  necessary  about  the  infant's  bath.  The  tem- 
perature of  the  water  should  be  about  90°  ;  certainly  not  much 
higher,  nor,  on  the  tither  hand,  too  low.  Nurses  are  often 
extraordinarily  insensitive  to  hot  water.  The  temperature  of 
the  bath,  therefore,  should  not  be  tested  by  their  hands,  but  by 
a  bath-thernioriTeter.  The  bath  should  be  given  about  midday, 
in  the  warmest  ]jart  of  the  room,  preferably  in  front  of  an  open 
fire. 

There  are  many  apparently  small,  but  really  important,  details 


in  the  prejiaration  for  and  management  of  labor  and  the  puctv^B 
perium.  which   might   easily  be  forgotten.      1  find   it  convenient, '   ' 

list  of 

•J 

lUC  lOUI 


peruim.  wnicn   might   easily  be  forgottcr 

therefore,  to  give  to  my  patients  and  nurses  the  appended  list  of 

instructions. 


DIRECTIONS  FOR  THE  M0THP:R. 

Send  a  specimen  of  urine  (mixed  night  and  morning'),  abouf 
ounces,    every  two  weeks  until   tlie  last  month,    then    every  week. 
Re[)ort  at  once  scanty  urination,  severe  headache,  swelling  of  the  fo4B 
or  fare.  ^H 

Have  ready  for  the  labor:  towels,  ether  (one-half  pound),  brandy 
(two  ounces),  vinegar  (four  ounces)  ;  four  ounces  tincture  of  green 
soap;  a  bottle  of  antisejitic  tablets  (corrosive  sublimate);  a  large, 
coarse,  new  s])onge  ;  a  skein  of  bobbin  ;  a  fountain  syringe  ;  bed-pan; 
new,  soft-rubber  catheter;  a  small  fiackage  of  absorbent  cotton;  a 
one-ounce  bottle  of  carbolized  vaselin  ;  two  yards  unbleached  muslin 
(for  binder);  a  one-pound  package  of  salicylated  cotton  ;  five  yards 
of  carboli/ed  gati/e  ;  eight  yards  of  nursery  cloth. 

The  last  is  to  be  boiled  for  half  an  hour  in  clothes-boiler,  dried 
thoroTighly,  pinned  up  in  a  clean  sheet,  and  put  away  out  of  the  dust. 
A  mackintosh  or  rubber  cloth  is  neces.sary  to  protect  the  niaitre«; 
two  yards  of  nibber  cloth,  one  yard  wide,  is  sufficient.  Prescription 
No.  I*  is  to  be  procured  about  four  weeks  before  expected  confinement. 
It  is  to  be  applied  to  the  nipples,  night  and  morning,  with  alworbent 
cotton.  Prescrijition  No.  2*  i.s  to  be  obtained  about  a  week  liefore- 
hand  and  kept  in  reatliuess. 

Baby-clothes. 
Four  to  six  dozen  diapers. 
Four  to  six  pairs  knit  (woolen)  socks. 
Three  to  four  shirts  (woolen). 

'  R  .     Glycerol  of  tannin, 

Aqua, »«.  5J 

01.  rosae, gtt.  ij. 

«B.     Ext.  ergot,  fld. fgj. 
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Four  flannel  night-skirts.       ^  ^„  ^^.^^^  ^^  ^  ^^^^  ^.^j,  ^^^^  j^^^^^^ 


aay  skirts.  ^       ^^  ^^^^^ 

our  to  six  white  day-skirts,  j 


Four 

Six  to  ten  slips. 

"       "     dresses. 
Material  for  four  or  five  flannel  bands  (45-  to  50-cent  flannel). 
Soft  pillow  (good  size,  14  x  18  inches). 

«<        ■<       covers. 
Knit  wrapping  blankets. 
Sacques,  wrappers,  bibs,  caps,  blankets,  veils,  etc. 

Baby's  Basket. 

Large  and  small  safety-pins. 

Talcum  powder  (box  and  puff"). 

Fine,  soft  sponge. 

Soft  brush  (for  hair). 

Castile  soap. 

Cold  cream. 

Alcohol  for  rubbing  child. 

Blunt  scissors  for  nails,  etc. 

Old  linen  for  cleaning  mouth. 

Soft  towels  for  bath. 

Bath-blanket. 

Wooden  forms  for  drying  socks. 

DIRECTIONS  FOR  THE  NURSE. 

Give  rectal  enema  as  soon  as  pains  begin  (pint  of  soapsuds,  dram 
of  turpentine).  Have  the  patient  wash  the  external  genitals  thor- 
oughly with  soap  and  warm  water.  As  soon  as  labor  begins,  fill  three 
pitchers  with  water  that  has  been  boiling  for  half  an  hour ;  tie  clean 
toweb  over  their  tops.  This  water  is  to  be  used  for  all  purposes  about 
the  p>atient  and  for  making  the  antiseptic  solutions. 

No  vaginal  injection  to  be  given  unless  ordered. 

Take  the  temperature  three  times  a  day, — morning,  noon,  and 
evening. 

Place  pad  of  nursery  cloth  under  patient ;  change  it  when  soiled. 
Occlusive  bandage  to  be  made  up  of  salicylated  cotton  and  carbolized 
gauze,  with  clean  hands,  and  to  be  changed,  for  the  first  five  days, 
every  four  hours. 

The  external  genitals  to  be  washed  off"  four  or  five  times  a  day 
with  warm  corrosive  sublimate  solution,  i  :  4000,  made  up  with  boiled 
water.     Use  absorbent  cotton  for  this  purpose. 

If,  at  the  end  of  twelve  hours,  the  bladder  can  not  be  emptied 
naturally,  use  a  catheter.  Afterward,  if  necessary,  catheterize  patient 
three  times  a  day. 

The  patient  is  to  lie  on  her  back ;  she  may  be  moved  from  one 
side  of  the  bed  to  the  other  several  times  a  day  ;  her  limbs  may  be 
rubl)ed  with  alcohol  and  water  or  bathing-whisky  once  a  day. 
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The  nurse's  hands  are  to  be  washed  with  a  nail-brush, 
soap,  and  water,  and  rinsed  in  a  i  :  3000  sublimate  solution 

before  catheterizing  the  patient  or  cleansing  the  genitals  or  breasts. 
Diet, — First  48    hours. — Milk  (I'X  to    2   |)ints  a  day),    gruel, 

soup,  one  cup  of  tea  a  day,  toast  and 
butter. 
Second  48  hours. — Milk  toast,  poached  eggs,  porridge, 
soup,  cornstarch,  tapioca, wine-jelly, 
small  raw  or  stewed  oysters,  one  cup 
of  coffee  or  tea  a  day. 
TTiird  48  hours. — Soup,  white  meat  of  fowl,  mashed  |)ota- 

toes,  beets,  in  addition  to  alx)ve. 
After  sixth  day,  return  cautiously  to  ordinary  diet, — that 
is,  three  meals  a  day,  meat  at  one  of  them,  of  an  easily 
digested  character, — white  meat  of  fowl,  tenderloin  of 
beef,  etc., — and  a  glass  of  milk  at  least  three  times  a 
day,  between  meals  and  before  going  to  sleep  at  night; 
also  a  glass  in  the  middle  of  the  night. 
Child. — After  Iwing  well  rubbed  with  sweet-oil,  the  child  is  to  be 
washed  on  the  nurse's  lap.    The  bath-tub  may  be  used 
by  the  end  of  the  first  week.    Water  not  over  100°  F. 
The  cord  is  to  be  dressed  with  salicylated  cotton.     Ob- 
serve carefully  for  bleeding.     A  good  dusting-powder 
for  the  navel  is  salicylic  acid  i  part,  starch  5  parts. 
The  child  should  he  bathed  daily,  about  midday,  in  the 
warmest  part  of  the  room.    Use  Czistile  soap  and  a  soft 
sponge  ;  avoid  the  eyes. 
Dia[)ers   changed    often    enough.       For    chafe,   use   cold 
cream  and  talcum  powder. 
Nursing — The  child  is  to  be  put  to  the  breast  every  four  hours 
for  the  first  two  days.     No  other foadis  to  be  given  it.     After  the  second 
day  it  should  be  nursed  every  two  hours,  from  7  a.  m.  to  9  p.  m.,  and 
twice  during   the  night   (i  a.  m.  and  5  a.m.).      After  every  nursing 
the  nipples  arc  to  be  carefully  dried  and  then   smeared  with  a  little 
sweet-oil  for  the  first  week  or  two,  applied   with  fresh  pledgets  of 
absorbent  cotton. 
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PART  III. 
THE  MECHANISM  OF  LABOR. 


The  mechanism'  of  labor  is  the  manner  in  which  a  fetus  and 
its  appendages  traverse  the  birth-canal  and  are  expelled.  It 
takes  into  account  the  complicated  structure  of  the  maternal 
and  fetal  parts,  considering  their  movements  and  the  mechanisms 
of  their  motions. 

It  is  necessary  to  define,  further,  certain  terms  that  will  be  used 
constantly  in  the  study  of  the  mechanism  of  labor. 

By  presentation  is  meant  that  part  of  the  fetal  body  which 
presents  itself  to  the  examining  finger  in  the  center  of  the  plane 
of  the  superior  strait. 

The  term  position  may  be  applied  to  the  position  of  the 
child  in  utero,  whether  it  is  longitudinal,  oblique,  or  transverse ; 
or,  in  another  sense,  it  is  the  varying  relations  which  the  present- 
ing part  of  the  fetus  bears  to  the  surrounding  maternal  structures 
at  the  plane  of  the  superior  strait. 

The  presentation  and  position  of  the  fetus  arc  determined  by 
abdominal  palpation,  by  auscultation,  and  by  vaginal  exami- 
nation. 

Abdominal  Palpation. — For  this  kind  of  obstetrical  exami- 
nation the  woman  should  be  placed  on  her  back,  with  the 
abdomen  exposed.  The  examiner,  standing  to  one  side  of  the 
patient,  by  a  series  of  stroking,  patting,  and  rubbing  motions 
with  his  hands,  determines  the  height  of  the  fundus  uteri,  the 
tension  of  the  abdominal  walls,  the  irritability  of  the  uterus,  the 
quantity  of  liquor  amnii,  the  size  of  the  fetus,  its  position,  and  its 
presentation.  It  has  been  claimed  that  in  favorable  cases  the 
placenta  can  be  felt,  and  that  its  position  can  thus  be  diagnosti- 
cated (Spencer).  It  is  further  asserted  that  if  the  greater  bulk 
of  the  uterus  is  anterior  to  the  insertion  of  the  tubes,  the  pla- 
centa is  anterior,  and  vice  versa  (Leopold). 

•  From  the  Greek  pa)xavii,  contrivance,  machine  (from  root  \iiixo^i  a  manner,  a 
way,  a  means). 
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Fig.  223.— AI>domiQal  palpation  :   findiDg  the  lower  extremities  of  the  felns. 

broad,  even  sense  of  resistance,  contrasting  witli  the  cystic,  tumor- 
like  sensation  of  the  other  side,  with  the  occasional  encounter  of 
firm,  irregular  bodies, — the  fetal  extremities. 

This  firm,  broad,  even  resistance  is  produced  by  the  fetal 
back,  and,  to  confirm  this  fact,  the  extremities  are  felt  for  by 
a  rubbing   motion  with   one   outstretched   hand  on  the  opposite 
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side.  They  are  felt  as  cylindrical,  irregular  bodies,  slipping  away 
from  the  hand,  and  changing  their  position  from  time  to  time. 
Having  located  the  back  and  the  extremities,  the  portion  of  the 
fetal  ellipse  presenting  at  the  superior  strait  is  next  ascertained. 
The  examiner  now  faces  the  woman's  feet,  and,  with  the  out- 
stretched hands,  the  fingers  parallel  with  and  the  middle  finger 
over  the  center  of  Poupart's  ligament,  on  either  side,  the  fingers 
dip  down  beneath  the  ligament  into  the  pelvic  cavity.  If  the 
head  is  presenting,  it  is  felt  as  a  hard,  regular,  round  body, 
the  greater  mass  of  the  occiput,  the  sharp  point  of  the  chin, 
and  the  groove  between  occiput  and  back  being  often  distin- 
guishable. At  the  same  time,  the  density  of  the  head,  its  com- 
pressibility, its  approximate  size,  and  its  relative  size  to  the 
pelvis  may  be  learned. 


Fig.  224 Abdominal  palpation :  locating  the  fetal  head. 

By  auscultation  the  fetal  heart-sounds  are  located,  and  their 
rate  and  intensity  are  noted.  The  uterine  bruit  and  the  funic 
souffle  are  often  heard.  The  position  on  the  abdomen  at  which 
the  fetal  heart-sounds  are  heard  with  greatest  intensity  is  of 
diagnostic  value  in  confirming  the  find,  by  abdominal  palpation, 
as  to  position  and  presentation. 

By  vaginal  examination  the  finger  detects  the  varying  por- 
tions of  the  fetal  body  which  may  present  at  the  superior  strait, 
as  the  cranium,  the  face,  the  shoulder,  the  buttocks,  the  knees, 
feet,  and,  exceptionally,  the  elbow  or  hand. 

The  position  of  the  fetus  in  iitero  is  longitudinal  in  gg}4  per 
cent  of  all  cases.  The  cephalic  extremity  presents  in  about 
95  J^  per  cent,  95  per  cent,  being  vertex  presentations.  In 
about  one-half  of  i  per  cent,  of  cases  the  face  presents ;  the 
brow  very  rarely.     In  about  3  per  cent,  of  all  cases  the  breech 


364 


THE  MECHANISM  OF  LABOR. 


i 


\ 


presents,  and  in  about  one-half  of  i  per  cent,  the  fetus  occupies 
a  traiis\'crse  p<isitii)n  in  iitero. 

An  explanation  of  the  great  frequency  of  cephalic  presentations 

is  found  in  a  voluntary  assumption  of  that  position  by  the  fetus, 
because  it  affords  it  the  greatest  degree  of  comfort  and  the  best 
opportunitj'  for  growth  and  development,  the  largest  room  being 
found  in  the  fundus  uteri  for  t''c  lower  extremities,  which  are 
freely  moved  and  exercised.  ' 

An  explanation  of  the  great  frequency  of  presentations  of  the 
vertex  is  afforded  by  the  mechanical  arrangement  of  the  connec- 
tion between  fetal  head  and  body,  diagram- 
matically  represented  by  two  bars  attached 
to  each  other, — that  representing  the  head 
joined  to  that  representing  the  spinal  col- 
umn, not  at  its  initJdie,  but  at  a  point 
nearer  one  end  of  the  bar  (Fig.  225).  An 
equal  force  exerted  upon  both  ends  of 
the  lever  represented  by  the  child's  head 
will  result  in  the  greater  flexion  of  the 
longer  bar.  which  is  that  portion  of  the 
fetal  skull  in  front  of  spinal  column.  ^M 

The  positions  of  the  various  presentations  are  named  by  the^^ 
relationship  which  the  most  prominent  anatomical  feature  of  the 
presenting  part  bears  to  the  acetabula  or  to  the  sacro-iliac  junc- 
tions of  the  maternal  pelvis.     They  are,  therefore,  four  in  number. 

Positions  of  Vertex  Presentations. —  I.  L.  O.  A.,  left  occipito- | 
anterior,  the  occiput  looking  to  the  left  acetabulum.  3.  R.  O.  A., 
right  occipito-anterior.  3.  R.  ().  P.,  right  occipitoposterior, 
the  occiput  looking  to  the  right  sacro-iliac  joint.  4.  L.  O.  P.,  left 
occipitoposterior.  {3f  all  vertex  presentations  about  seventy  per 
cent,  are  L.  O.  A.,  thirty  per  cent.  R.  O.  P.  The  long  axis  of 
the  fetal  skull  very  rarely  lies  in  the  left  oblique  diameter  of  the  ^^ 
maternal  pelvis.  ^| 

Explanation  of  the   Frequency  of   L.  O.  A.  and   R.  O.  P. — The 
position  of  the  rectum  shortens  the  left   oblique  diameter  of   the  ^\ 
pelvis  ;  therefore  the   long   diameter   of  the   head,  seeking   the  ^| 
direction  of  least  resistance,   adjusts  itself  in  tiie  right  oblique  ^^ 


I'ig.  225. — Diagram 
illustraling  ihc  cause  of 
Ibe  frequency  of  vertex 
prcscnlalions. 
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'  ll  is  probable  that  ullier  factors  ofleti  enter  into  the  aK.sum|>tion  of  a  cephalic 
preseiilutioii  hy  llie  fetus.  I'he  fatt  thai  the  ceplialic  cxtrcniity  Is  the  heavier,  and  so 
falls  ltj«ar<l  the  [iclsi.s  a:i  the  woman  ntniul.s  erect,  ami  the  growth  <,if  the  uteni.s  in  a 
perpentlicular  rather  than  a  lateral  direction,  forcing  the  long  axis  of  ttie  fetus  to 
coincide  with  the  long  axis  of  the  uterus,  ore  no  <loul>l  instrumental  in  detennining  a 
cephalic  rnther  than  a  |K-lvic  presentation  ;  hut  if  one  accepts  this  exptanatiou  unre- 
servedly, he  could  not  explain  a  hreech  presentation  at  all,  nor  ci>uld  he  account  for 
the  return  of  n  fetus  to  u  hreech  preseiitntimi  after  it  had  l>ecn  turned  by  external 
version.  .Sir  James  Y.  Simpstm's  tlieory,  therefore,  given  in  the  text  is,  on  the  whole, 
the  most  satisfactorv. 
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diameter  of  the  pelvis  and  the  projection  of  the  lumbar  spinal 
column,  to  which  the  fetus  by  choice  adapts  its  anterior  concave 
surface,  usually  results  in  the  back  being  turned  forward  and 
tilted  a  little  toward  the  right,  because  of  the  usual  right  lateral 
version  of  the  pregnant  uterus.  Thus,  the  left  occipito-anterior 
position  of  the  vertex  is  the  commonest  position  in  labor. 
Should  the  child's  back  be  directed  to  the  right,  the  occiput  is 
turned  posteriorly,  because  the  chin  would  be  pushed  forward 
by  the  sigmoid  flexure  and  rectum,  this  being  a  stronger  force  in 
the  arrangement  of  the  head  than  the  child's  inclination  to  adapt 
its  concave  abdominal  surface  to  the  convex  surface  of  the 
maternal  lumbar  spine. 


THE  FORCES  INVOLVED  IN  THE  MECHANISM  OF  LABOR. 

There  are  certain  forces  operative  in  every  labor  irrespec- 
tive of  fetal  presentation  and  position.  These  are  the  forces 
of  expulsion  contributed  by 
the  uterine  muscle  and  the 
abdominal  muscles,  and  the 
forces  of  resistance  con- 
tributed by  the  lower  uterine 
segment,  the  cervix,  vagina, 
vulva,  the  pelvis,  and  the  fetal 
body. 

The  forces  of  expulsion  are 
furnished  by  a  great  part  of  the 
uterine  muscle  (the  upper  uter- 
ine segment)  and  by  the  mus- 
cular action  of  the  abdominal 
wall.  That  portion  of  the 
uterine  canal  which  must  be 
dilated  to  allow  the  escape  of 
the  fetus  is  called  the  lower  uter- 
ine segment.  Its  boundaries  are : 
above,  the  firm  attachment  of 
the  peritoneum  to  the  uterine 
wall,  and,  below,  the  internal 
OS.  That  portion  of  the  uter- 
ine   wall    above    the    point   at 

which  the  dilatation  of  the  uterine  cavity  begins  is  called  the 
upper  uterine  segment;  the  boundary-line  between  these  seg- 
ments, often  marked  by  a  perceptible  ridge,  especially  in  ob- 
structed labors,  is  called  the  contraction  ring,  or  the  ring  of 
Bandl. 


Fig.  226. — Diagram  showing  the 
diminution  of  the  upper  uterine  seg- 
ment and  the  expansion  of  the  lower 
segment  during  each  contraction. 
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The  manner  in  which  the  uterine  muscle  exerts  its  force 
upon  the  fetal  body  i^  by  a  diminution  of  the  intra-uterine  area. 
The  uterine  nuiscie  in  contraction  somewhat  increases  the  longi- 
tudinal diameter  of  the  uterus,  but  decidedly  diminishes  the 
transverse  and  anteroposterior  diameters.  The  contraction  of 
the  abdominal  muscles  likewise  diminishes  the  area  of  intra- 
abdominal .space.  The  deL;ree  of  force  exerted  by  the  combined 
action  of  uterine  and  abdominal  walls  has  been  e.stiniated  to  be 
from  seventeen  to  fifty-five  pound.s.  The  forces  of  resistance 
are  furnished  by  thai  ])ortinn  of  the  parturient  tract  which 
must  be  dilated, — /.  c,  from  the  contraction  r'ms^  to  the  vulva. 
inchtdinc;  the  lower  uterine  segment,  the  cervix,  the  vagina,  and 
the  vulva.  The  dilatation  of  the  cer\ix  is  effected,  if  the 
membranes  are  preserved,  by  the  displacement  of  the  most 
easily  displaccable  of  the  uterine  contents,  the  liquor  amnii,  in 
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Fig.  227. — Diagram  illii.^trating 
the  alteration  in  the  shape  of  a  cruss- 
seetion  of  a  uterus  during  its  contrac- 
tions. The  heavy  line  represfnts  Ihc 
non-contracted,  tlie  ilmted  line  the  con- 
tracted, uterus  ^compare  big.  J28). 


Fig.  228. — Diagram  illustrating 
the  alteration  in  the  shape  of  a  sagittal 
section  of  the  uterus  during  its  contrac- 
tions. The  hca\-y  line  represents  the 
non  conlraclc<l,tlie  doueil  line  the  con- 
tracted, uterus. 


the  direction  of  least  resistance, — through  the  ccn'ical  canal. 
A  pouch  of  the  membranes  insinuated  in  the  canal  subjects  the 
surrounding  ring  of  cervical  muscle  to  water-pressure,  equally 
e.xerted  in  all  directions,  but  felt  by  the  cervix  onlj'  in  a  lateral 
or  horizontal  direction.  If  the  membranes  are  ruptured  and  the 
presenting  part  impinges  directly  on  the  cervi.K  and  lower  uterine 
segment,  the  former  is  subjected  to  a  lateral  pull  from  all  sides 
at  once,  as  the  presenting  part  pushes  from  above  downward. 
The  presenting  part,  moreover,  whatever  it  be,  is  somewhat  con- 
ical in  form,  and  subjects  the  cer%'ix  to  a  lateral  push  as  it  is 
wedged  into  the  cervical  canal  (Fig.  229).  The  dilatation  of  the 
lower  uterine  segment  and  of  the  cervix  is  not,  however,  simply 
mechanical,  the  serous  infiltration  of  the  lymph-spaces  and  tl 


Fetal  skull  icen  tram  llie  siilc,  (2)  from  aImvc.  (3)  Trorn  Iwhiml,  aixt  (4)  hum  in  front, 
sliowing  sutures,  fontanels,  and  diameters. 
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separation  of  the  muscle-fibers  lessening  the  power  of  resistance 
gained  by  cohesion  of  muscle-bundles. 

The  dilatation  of  both  the  lower  uterine  segment  and  the  cer- 
vical canal  is  also  assisted  by  the  longitudinal  muscle-fibers  in 
these  regions  drawing  the  cervix  up  over  the  presenting  part. 
Finally,  the  circular  muscle  of  the  cervix,  subjected  to  the  strain 
of  constant  push  and  pull,  becomes  fatigued  and,  at  length,  para- 
lyzed. Below  the  cervix  dilatation  is  effected  mainly  by  the 
mechanical  stretching  of  the  walls  of  the  birth-canal. 

The  bony  walls  of  the  pelvis,  in  a  normal  case,  only  offer  enough 
re.sistancc  to  delay  the  progress  of  the  presenting  part  suffi- 
ciently to  insure  a  gradual  dilatation  of  the  soft,  resisting 
structures. 

The  Fetal  Body. — The  head  is  by  far  the  most  important 
anatomical  division  of  the  fetal  body  in  labor,  on  account  of  its 
bulk  and  density.  The  fetal  head  may  be  divided  into  the 
yielding  and  the  unyielding  portions.  The  former  consists  of 
the  cranium,  composed  of  the  two  frontal,  the  two  temporal,  the 


Fig.  829. — Diagrams  illustrating  the  lateral  "  pull  "  and  "  push  "  on  the  cervix. 

two  parietal,  and  the  occipital  bones.  These  bones  arc  separated 
from  each  other  as  follows :  The  two  frontals  by  the  frontal 
suture,  the  frontal  from  the  parietal  by  the  coronal  suture,  the 
two  parietal  by  the  sagittal  suture,  and  the  two  parietal  from 
the  occipital  by  the  lambdoidal  suture.  At  the  junction  of 
the  lambdoidal  and  the  sagittal  sutures  there  is  a  membranous 
space,  called  the  posterior  fontanel,  triangular  in  shape.  At  the 
junction  of  the  frontal,  coronal,  and  sagittal  sutures  there  is 
also  a  membranous  space,  called  the  anterior  fontanel,  kite- 
shaped,  and  larger  than  the  posterior  fontanel.  This  portion 
of  the  skull,  the  cranium,  yields  to  pressure,  and  is  reduced  in 
size  by  an  overlapping  of  the  bones. 

The  unyielding  portion  of  the  skull  comprises  the  face  and 
the  base  of  the  skull.  The  bones  of  this  region  arc  fixed  and 
unyielding. 

A  transverse  vertical  section  of  the  skull  is  somewhat  wedge- 
shaped,  the  wedge  tapering  toward  the  neck.  A  longitudinal 
medial  section  is  distinctly  conical  in  form. 
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Head. —  Vertex. — By  this 


Possible  Presentations  of 

meant  tliat  conical  portion  o(  the  skull  with  its  apex  at  the 
smaller  fontanel  and  its  base  at  tlie  planes  of  the  biparieLil 
and  trachelobregmatic  diameters, — the  face ;  tlu  brow ;  the 
larger  fontanel ;  the  parietal  eminence  ;  tfie  ear. 


THE  MECHANISM  OF  THE  SEVERAL  PRESENTATIONS  AND 

POSITIONS. 

The  Mechanism  of  Labor  in  a  Vertex  Presentation  and  a 
Left  Occipito-anterior  Position. — It  is  convenient  to  begin  the 
study  of  each  presentation  with  a  consideration  of  its  diagnosis. 

The  dlajicnosis  of  position  and  presentation  is  made  by  abdom- 
inal palpation,  auscultation,  and  vaginal  examination.     By  the 


Fig.  230. — Left  occipito-anterior  position  of  a  vertex  presentation. 

methods  of  examination  in  the  position  and  presentation  under 
di.scussioii  the  fetal  back  is  found  to  the  left,  the  extremities  to 
the  right  and  above,  the  head  below  ;  the  heart -sounds  are  heard 
most  distinctly  about  an  inch  below  and  to  the  left  of  the  umbili- 
cus ;  the  examining  finger  in  the  vagina  detects  the  verte.x  pre- 
senting, with  the  occiput  directed  toward  the  left  acetabulum  ;  the 
sagittal  suture  is  in  the  right  oblique  diameter  of  pelvis  ;  the 
smaller  fontanel,  recognized  by  the  junction  of  the  lambdoidal 
and  the  sagittal  sutures,  is  the  most  dcjiendent  portion  of  the 
presenting  part  ;  the  tip  of  the  occipital  bone  is  ovcrlapjicd  by 
the  parietal  bones.  As  the  direction  or  a.vis  of  the  pelvic  canal 
diverges  from  that  of  the  uterine  cavity,  running,  at  first,  n 


MECHANISM  OF  I'RF.SEffTATlONS  A\D  POSITIONS. 

posteriorly,  there  is  usually  a  lateral  inclination  of  the  head  so 
that  the  sagittal  suture  is  posterior  to  the  normal  position  of 
the  oblique  diameter  of  the  pelvis,  and  one  parietal  bone  (the 
anterior)  is  deeper  in  the  pelvis  than  the  other  one. 

The  mechanism  of  labor  in  a  left  occipito-anterior  position 
of  a  vertex  presentation. may  be  taken  as  a  type  of  the  mechanism 
of  all  labors,  the  variations  in  the  process  iniposed   upon  it  by 


Fig.  2JI. — Vertex  presenlalion,  left  occifiitoaDterior  |K>sUiuii. 

Fthe  different  jjositions  and  presentations  of  the  fetus  being  readily 
understood  if  the  typical  mechanism  of  the  commonest  presenta- 
tion and  position  is  thoroughly  mastered. 

It  is  convenient  to  divide  the  mechanism  of  labor  into  a 
number  of  steps  or  acts,  as  follows  : 

First  Step, — Accommodation  of  the  size  of  the  fetal  skull  to 
the  size  of  the  pelvic  canal  by  flexion  ;  accommodation  of  the  shai:>e 
jf  the  fetal  skull  to  the  shape  of  the  pelvic  inlet  by  molding; 
jccomniodation  of  the  direction  f>f  the  head  to  the  direction  of 


Fig.  232 — Genital  tract  with  fetus  iciiiovcJ,  sliowiiig  diverKence  of  the  peWc 
axis  from  thnt  of  tlie  uterine  cavity  :  <>,  n.  Membranes;  />,  i,  cunlraction  ring;  <,r, 
(Kiinl  liuwo  to  wliich  iin-iulinuifs  arc  iinsepnrated  ;  </,  promontory;  .-,  region  of  os 
iiiteriiuin  (aUtve  wliicli  fra^Tiicnls  of  decldua  are  found,  und  below  it  cervical  glands) ; 
/,  bulging  of  wall  intu  necl»  of  fetus;  ^'  i',  os  cMernum;  //,  pouch  of  iJouglas; 
i,  posterior  vaginal  wall  (elongaled  and  ihiiincd) ;  y,  rectum  ;  Jt,  stretched  anal  canni : 
/,  placenta  ;  m,  ulerovesical  |ieriloneum ;  h,  region  of  os  internum  (oliove  which 
fragmeius  of  membranes  are  found ,  and  below  it  |K>rtions  of  cervical  glands) ;  i%  lower 
limit  of  bladder;  /^,  anterior  va^iTiul  wall  (ncU  elongated);  t/^  urethra;  r,  vagina; 
1,  vulva;  /,  perwHuni  with  blood  extravasation  (Harbour  and  Webster).  ~ 

Second  Step. — Further  flt.-xion,  molding,  and  acconimodatic 
of  tliL'  head  to  the  pelvis  by  lateral  inchnation,  when  labor-pains 
appear,  and  tlic  lieati  is  subjected  In  a  [jropulsive  force  and  to  the 
resistance  of  the  lower  uterine  segment,  ihe  cervix,  and  the  pelvic 
walls. 
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MECHANISM  OF  PRESENTA  T/OXS  AND  POSITIONS.      ^  I 

Third  Step. — Dilatation  of"  the  lower  uterine  cavity  and  of  tlie 
cervical  canal. 

Fourth  Step. — Descent  of  the  head  t>>  the  pelvic  floor,  mainly 
by  an  extension  of  the  fetal  spine.  The  fetal  body,  as  a  \vli<»le, 
is  not  yet  propelled  along  the  birth-canal,  bccaii.se.  diirinfj  a  pain 
and  while  the  head  is  obviously  lie.scending  to  the  pelvic  floor, 
the  fundus  uteri  and  the  breech  do  not  sink  to  a  lower  level, 
f  )n  the  contrary,  there  is  a  slight  elevation  of  the  fundus,  an 


I    Fig.  333.— The  descent  of  the  head  in  a  vertex  presentation,  left  occipitoanterior 
^^  iHnitioti. 


I 


elongation  of  the  uterus,  and  the  distance  between  the  head  and 
the  breech  increases  during  a  uterine  contraction. 

Fifth  Step. — .interior  rotation  of  the  occijiut. 

TItf  Cause  of  This  Alm'emenl. — The  most  dependent  portion 
of  the  head,  the  tip  of  the  occiput,  driven  through  the  funnel- 
shafjed  parturient  canal,  first  strikes  the  resistance  of  tlic  upjier  por- 
tion of  the  pelvic  floor,  which  is  represented  by  a  curved  line  or 
plane  running  inward,  downward,  and  forward.  These  directions 
are  imposed,  therefore,  upon  any  movable  body  impinging  upon 
the  pelvic  floor  and  impelled  by  a  force  from  above.  The  occiput 
can  only  travel  in  the  directions  named  by  a  rotnry  movement 
of  the  head  upon  the  spine.      The  pelvic  canal  is  a  spiral  canal 
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making  Haifa  turn  in  its  course.  The  wall  of  cacli  lialf  of  the 
pelvic  canal  mtgiit  be  represented  by  innumerable  spiral  lines 
crossing  one  another  from  behind  forvvani  and  from  before  back- 
ward. But  the  lines  running  from  behind  forward  are  much 
bolder  and  more  pronounced  in  their  curve  than  those  running 
from  before  backward  ;  hence.  an\'  body  encountering  the  re- 
sistance of  the  pelvic  wall  or  floor  is  impelled  to  take  a  direction 
by  preference  downward,  forward,  and  inward  ;  if  however,  there 
should  be  an  insuperable  obstacle  to  niovement  in  these  directions, 


Fig.  234. — The  descent  of  the  head  in  n  vertex  presentation,  left  occipito-anlerior 

pusilion. 


the  course  of  the  more  feebly  marked  lines  is  followed — namely, 
downward,  inward,  and  backward.  Anterior  rotation  of  the 
presenting  part  is  therefore  the  rule  ;  posterior  rotation,  even  from 
an  anterior  position,  is  the  exception,  but  is  possible. 

Sixth  Step. — PropuLsion  and  extension  of  the  head  in  the 
direction  of  least  resistance  under  the  pubic  arch  until  it  is  deliv- 
ered, again  following  the  direction  of  the  low'er  pelvic  floor, 
which  is  now  upward,  forward,  and  outward. 

Seventh  Step. — Restitution.      The   rotary  movement  of  the 


Fig.  2J7. — Birth  of  the  shoulders.     Froien  secliou  (ZweiftI). 


immediately  resumes  its  natural  relationship  with  the  shoulders, 
which  lie  with  their  long  axis  in  the  oblique  diameter  of  the 
pelvis. 


ABNORMALITIES  IN  MECHANISM.  375 

Eiglith  Step. — External  rotation.  This  movement  of  the 
head  is  explained  by  the  movement  of  the  shoulders  within  the 
birth-canal. 

Ninth  Step. — Descent,  rotation,  and  birth  of  shoulders. 
The  anterior,  or  right,  shoulder  first  strikes  the  resistance  of 
the  pelvic  floor.  In  obedience  to  the  universal  law  already- 
enunciated,  that  whatever  portion  of  the  fetal  body  first  encoun- 
ters this  resistance  is  directed  downward,  forward,  and  inward, 
the  anterior  shoulder  is  compelled  to  travel  in  these  directions 
by  a  rotary  movement  of  the  shoulders  on  the  spine. 

The  anterior  shoulder  finally  appears  under  the  arch  of  the 
symphysis ;  unable  to  move  further  forward,  the  posterior 
shoulder  and  arm  are  propelled  over  the  floor  of  the  pelvis  and 
are  bom,  their  escape  being  followed  by  the  birth  of  the  anterior 
shoulder  and  arm. 

Tenth  Step. — Delivery  of  remainder  of  the  body  by  a  move- 
ment so  rapid  that  the  eye  can  not  well  follow  it,  the  birth-canal 
feeing  so  widely  dilated  that  its  walls  offer  no  resistance  to  the 
escape  of  the  small  and  compressible  thorax,  abdomen,  and  lower 
extremities. 


ABNORMALITIES  IN  MECHANISM  AND  THEIR  MANAGEMENT. 

Abnormalities  of  Flexion  at  the  Inlet. — Imperfect  Vertical 
Flexion  in  a  Flat  i^elvis. — ^This  action  is  conservative  on  the  part 
of  nature,  and  has  the  effect  of  bringing  the  small  bitemporal  diam- 
eter (8  cm. — 3^  in.)  in  relation  with  the  contracted  conjugate. 
Associated  with  this  abnormality  are  found  anomalies  of  position 
and  lateral  flexion.  The  head  lies  transversely,  the  sagittal 
suture  running  in  the  transverse  diameter  of  the  pelvis,  and  the 
lateral  flexion  is  exaggerated  as  the  result  of  tiie  increased 
obliquity  of  the  pelvis,  the  increase  of  the  conjugatosymphyseal 
angle  and  the  posterior  parietal  bone  catching  on  the  promontory. 
The  exaggerated  lateral  inclination  of  the  head  is  accompanied 
by  overlapping  of  the  right  (anterior)  parietal  bone.  In  much 
exaggerated  lateral  flexion  the  anterior  parietal  bone,  or  even 
the  ear,  may  present.  In  exceptional  cases  (one-tenth)  the  pos- 
terior parietal  bone  may  present  in  consequence  of  the  anterior 
portion  of  the  head  catching  upon  the  pubic  spines.  These 
anomalies  of  mechanism  require  no  treatment,  as  a  rule.  They 
should  not,  indeed,  be  interfered  with,  as  only  by  these  means  is 
the  obstacle  of  a  contracted  pelvis  to  be  obviated  spontaneously. 
It  is,  however,  occasionally  necessary  to  interfere  on  account  of 
exaggerated  lateral  inclination.  A  presentation  of  one  ear  may 
demand  podalic  version.     A  less  exaggerated  lateral  inclination, 
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especially  in  case  the  anterior  parietal  bone  catclies  on  the 
pubis,  is  ordinarily  easily  dealt  with  by  using  one  blade  of  the 
forceps  as  a  \'ectis  to  pn-  down  the  retarded  half  of  tile  head. 

Anomalies  of  Direction. — In  anterior  displacements  of  the 
parturient  uterus  there  is  an  abnormal  backward  direction  of  the 
presentiiis,'  part,  and  in  lateral  tiltinj;  of  the  uterus  the  presenting 
part  is  directed  to  the  opposite  wall  of  tiie  pelvic  inlet  and  canal. 
All  progress  may  cea.se  as  tFie  head  butts  in  vain  against  the  un- 
yielding pelvic  walls.  An  abdominal  binder  corrects  the  anterior 
displacements.  Placing  a  woman  cm  that  side  toward  which  the 
fundus  uteri  is  tilted  and  ]iutting  under  her  flank  a  rolled  blanket 
or  pillow  corrects  the  lateral  displacement.  | 

Anomalies  of  Rotation. — There  may  be  abnormal  weakness 
in  resistance  or  propul.sion,  resulting  in  incomplete  rotation, 
Anomalies  of  rotation  are  more  important  in  cases  of  posterior 
positions  of  the  occiput. 

Anomalies  in  Vertical  Flexion  at  the  Pelvic  Outlet. 
Flexion  may  be  incomplete  if  the  head  does  not  encounter  normal ' 
resistance  in  the  jxlvic  cavity  or  upon  the  peh  ic  floor,  or  it  may 
be  exaggerated,  in  which  case  the  vertex  impinges  on  the  center 
of  the  perineum  and  muj'  perforate  it.  Both  of  these  anomalies 
may  be  corrected  by  applying  the  forceps  and  lowering  the 
handles  for  incfim])!ete,  raising  them  for  overfiexion,  as  the 
woman  lies  upon  her  back. 

Anomalies  of  Extension  and  Forward  Propulsion. — Failure 
of  e.xtension  ;nul  of  a  forwai'd  jjrupiiLsion  of  the  head  under  the 
pubic  arch  occurs  as  the  result  of  weakness  of  the  pelvic  floor, 
in  con.sequence  of  destruction  of  the  le\atores  ani  mu.scles  in  a, 
former  labor.  Parado.xical,  therefore,  as  it  may  sound,  a  lacera- 
tion of  the  pelvic  floor  in  one  labor  may  predispose  to  furtJier 
lacerations  in  the  next. 

Anomalies  of  Restitution.— This  movement  is  more  or  less 
theoretical  and  is  rarely  pcrfectlj'  performed.       It  fails, altogether 
if  the  neck  is  a  long   time  twisted  or  is  tiglith'  gripped  bj-  the^ 
jing  of  the  vulvar  orifice.  ^f 

Anomalies  of  external  rotation  are  tlue  to  an  imperfect  or 
anomalous  rotation  of  the  shoulders.  They  are  of  frequent 
occurrence.  ^| 

Anomalous  Descent  and  Rotation  of   Shoulders. — Rarelj^" 
the  anterior  shoulder  is  caught  at  the  pelvic  brim  and  does  not 
descend.     The  posterior  shouliler  i.s  then  the  first  portion  of  this 
part  of  the  fetal  body  to   encounter  the   resistance   of  the  jielvic 
floor.      It  is  con.seciuently  turned  forward,  inward,  and  downward^B 
the   head   externally  following  this   movement  and   turning  un-^ 
expectedly  with  the  face  to  the  left  and  the  occiput  to  the  riglu. 
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though  it  had  descended  the  birth-canal  and  escaped  from  the 
parturient  outlet  in  a  left  occipito-anterior  position. 

Mechanism  of  a  Right  Occipito-anterior  Position  of  a 
Vertex  Presentation. — Diagnosis. — Palpation  reveals  the  back  to 
the  right  anteriorly ;  the  extremities  to  the  left  above  ;  the  head 
below.  The  heart-sounds  are  heard  near  the  median  line,  below 
the  umbilicus.  Digital  examination  shows  the  small  fontanel 
toward  the  right  acetabulum ;  the  sagittal  suture  in  the  left 
oblique  diameter  of  the  pelvis. 

The  mectianism  of  this  position  docs  not  differ  from  the 
mechanism  of  the  L.  O.  A.,  except  in  that  the  occiput  being 
directed  toward  the  right  acetabulum,  the  rotation  of  the  head 
and  face  takes  the  opposite  direction, — that  is,  the  occiput  rotates 
anteriorly,  moving  from  right  to  left. 

The  Mechanism  of  Posterior  Positions  of  a  Vertex  Pres- 
entation, R.  O.  P.  and  L.  O.  P. — Posterior  positions  of  the 
occiput  are  primary  or  acquired.  They  arc  primary  if  the  head 
enters  the  inlet  with  the  occiput  posterior.  They  arc  acquired  if 
the  head  rotates  from  an  anterior  position  at  the  beginning  of 
labor  to  a  posterior  position  at  its  close.  Acquired  posterior 
positions  of  the  occiput  are  very  rare. 

Dii^nosis. — Palpation  reveals  the  fetal  back  in  the  maternal 
flank  (to  the  right  in  R.  O.  P.,  to  the  left  in  L.  O.  P.).  The  ex- 
tremities are  found  on  the  opposite  side  in  front,  the  head  below. 
The  heart-sounds  are  heard  in  the  flank  below  a  transverse  line 
through  the  umbilicus.  Digital  examination  shows  the  small 
fontanel  toward  the  right  or  left  sacro-iliac  joint ;  the  sagittal 
suture  in  an  oblique  diameter  of  the  pelvis. 

The  mechanism  is  the  same  as  the  mechanism  of  anterior 
positions,  including  anterior  rotation  of  the  occiput  under  the 
arch  of  the  symphysis.  As  a  consequence,  however,  of  the  pro- 
longed rotation  of  the  occiput,  sweeping  over  about  one-third  of  a 
circle,  a  peculiarity  in  the  mechanism  is  the  rotation  of  the 
shoulders  at  the  superior  strait  through  a  third  of  a  circle, — a 
movement  not  seen  in  anterior  positions.  And,  further,  in  con- 
sequence of  the  greater  distance  which  the  occiput  must  traverse, 
the  clinical  manifestations  of  this  position  are  different, — there  is 
greater  pain,  and  labor  is  more  prolonged.  After  rotation  has 
occurred  the  shoulders  descend  and  rotate  on  the  pelvic  floor,  as 
in  anterior  positions.  The  remainder  of  the  mechanism  is  identical 
with  that  of  anterior  positions. 

The  cause  of  the  forward  rotation  of  the  occiput  is  the  same 
as  it  is  in  anterior  positions, — namely,  whatn>cr  portio7i  of  the 
fetal  body  first  strikes  the  resistatice  of  the  pelvic  floor,  whctlur  it 
encounters  titis  structure  belund  or  in  front  of  the  median  transverse 


378 


THE  MECHANISM  OF  LABOR. 


line,  is  directed  fonvard,  inward,  and  dawmvard,  under  the  arch 
of  the  symphysis.  As  the  occiput  or  the  region  around  the  smaller 
fontanel  is  the  most  dependent  part  of  a  vertex  presentation,  it 
must  first  encounter  the  resistance  of  the  pelvic  floor,  and  must, 
accordintjly,  be  rotnteil  in  the  directions  named. 

Abnormalities  In  Mechanism. — Backivard  rotation  of  the  occi- 
put complicates  labor  by  protracting  its  course,  increasing  the 
danger  of  fetal  death,  and  subjecting  the  mother  to  increased  risk  ^ 
of  injury.  H 

The  causes  may  be  divided  under  three  heads  : 
An&inalics  of  Force. — Anterior  rotation  is  the  resultant  of  the 
forces  of  expulsion  and  resistance  ;  hence,  any  condition  disturbing 
the   normal   relation   of  these  forces  interferes  with  the  normal  ja 
rotation.     Thus,   backward    rotation   occurs  if  there    is  diniin- " 


Fig.  238. — Posterior  positions  of  a  vertex  presentation.  _ 

ished  expulsive  power,  increa.sed  resistance  or  decrease  in  re- 
sistance, as  occurs  in  cases  of  very  large  pelves,  relaxed  pelvic 
floors,  small  and  yielding  heads.  | 

Anomalies  of  flexion. —  If  fle.xion   is  imperfect,   the  anterior 
vault  of  the  cranium   (as  in  those  rare  cases  of  presentation   of 
the  large  fontanel),  the  brow,  or  t!ie  chin  Jirst  strikes  the  pekii 
Jhuir,  and  is,  therefore,  directed  forward,  and  the  occiput  is  tli 
directed  backward. 

Insuperable  Olistneles  to  J'ot~ivard  Rotation. — In  some  cases  if 
flexion  is  only  fairly  good,  and  the  occiput  does  first  strike  the  pel- 
vic floor,  the  occiput  rotates  backward,  because  the  large  diam- 
eter of  the  head  {fronto-occipital,  1 1  34  cm. — 453  in.)  is  engaged, 
and  rotation  from  one  oblique  diameter  of  the  pelvis  to  the  other 
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contracted,  and  Naegele's  pelves,  the  occiput  rotates  backward. 
If  there  is  an  ahiiormal  projection  of  tiie  lumbar  and  sacral 
vcrtebne.  intcifering  with  rotation  of  the  shoulder,  the  head 
may  not  be  able  to  rotate  anteriorly.  Rarely  there  may  be 
rotation  of  tlie  head  without  a  correspondin<j  movement  of 
the  body,  and  the  result  is  an  exaggerated  torsion  of  the 
neck.  I  have  seen  a  child  fatally  injured  in  this  manner. 
In  the  other  ca.scs  under  my  observation  and  in  must  of  tlie  re- 
jiorted  cases,  however,  the  infant  ii.is  esi;a|xd  unharmed. 

The  Mechanism  of  Labor  when  tht;  Occiput  Rotates  into  the  Hollow 
of  the  Sacrum. —  Ihe  occiput  is  propelled   forward  over  the  (X'n- 
neuni  by  increased  flexion  until  the  face  is  finally  bcjrn  under  the 
symphysis  by  partial   extension.      This  mechanism  subjects  theJ 
cranium  of  the  fetus  to  dangerous  pressure,  and  greatly  increasesj 
the  risk   of  perineal  rupture  by  subjecting  the  structures  of 
pelvic  floor  to  an  enormous  strain. 

Abnormalities  in  the  Mechanism  Just  Described. — There  may  I 
abnormal   resistance  to   the   descent  of  the   occiput,  resulting  id 
a  conversion   of  the  presentation   into  one  of  the  large  fontane 
brow,  or  face,  by  an  extension  of  the  head. 

As   causes  of  this  anomaly,  projecting  ischiatic  spines  or 
central  tear  of  the  perineum  have  been  reported. 

Treatment    of   Posterior  Positions    of    Vertex    Presentations.- 
The  medical  attendant  must  bear  in  mind  the  causes  of  backwar 
rotation,  and  should  try  to  prevent  its  occurrence.     For  tliispu^ 
pose  it  is  essential  to  .secure  perfect  flexion  of  the  head  by  piac 
the  patient  on   that  siile  Upward  which  the  fetal   back  is  directe 
and  to   obtain  a  normal   action  of  the  expulsive  and  resistir 
forces.      If  the   pieivic   floor   is   weakened,  and  does  not  supplj 
sufficient  resistance,  it  should  be  reinforced  by  two  fingers  in  the 
vagina  or  by  a  single   blade  of  the   forceps,  imitating  the  shape 
and  direction  of  the  pelvic  floor,  and  u.sed  as  a  lever  to  pry  the 
occiput   forward.      In  a  favorable   ca.se  with  a  capacious   pelvis 
and  vagina  and  a  comparatively  small  head  it  is  possible  to  insert 
the  whole   hand  in  the  vagina  and,  grasping  the  head  with  the 
outstretched  fingers  anil  tiuimb,  to  twist  the  occiput  forward.      If 
the  expulsive  power  is  faulty,  a  single  large  dose  of  quinin  may 
be  administered,  or  forceps  may  be  applied.     If  backward  rotation 
occurs  in  spite  of  the  precautions  to  prevent  it,  rxtraordinar\'  care 
shoiilil   be  exercised  to   protect  the  vaginal  walls  and  the  periJ 
neum  from  laceration,  and  to  avoid  a  protracted  second  stage  of 
labor.     The.se  results  can  usually  tie  accomplished  by  a  judicious 
use  of  the  forceps.      It  might  be  an  advantage,  in   rare  cases,  to 
convert  the  vertex  into  a  face  presentation  by  retarding  progrcssa 
of  the  occiput  and  assisting  the  extension  of  the  head.  ^| 

Prognosis. — The    outlook    is   not   so    favorable    as  it  is  in 
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anterior  positions  of  the  occiput.  Tlic  forceps  is  often  required 
(once  in  seven  cases).  Laceration  of  tlie  ninternal  soft  parts  is 
much  more  frequent.  The  mortality  of  tlie  fetus  is  increased 
from  less  than  5  per  cent  (tlie  average  mortality  of  normal 
vertex)  to  more  than  9  per  cent. 

Fortunately,  backward  rotation  of  the  occiput  in  vertex  pres- 
entations occurs  in  only  about  i  ^  per  cent,  of  all  labor  cases. 

Face  Presentations. — In  this  presentation  the  head  is  ex- 
tremely extended.  The  chin  is  the  most  dependent  and  prom- 
inent portion  of  the  presenting  part ;  hence  the  positions  are 
named  by  its  relations  to  the  maternal  structures,  as  left  mento- 
anterior, right  mento-anteriur,  etc.  Kverj'  face  presentation  be- 
gins as  a  presentation  of  the  brow,  the  extreme  extension  only 
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iiglii  iiiciilii  aiiLciiurand  right  tiicnluposterinr  |H>^ilil>ui. 


occurring  when  the  head  is  subjectetl  to  the  action  of  the  uterine 
pains  and  the  resistance  of  the  walls  <j|'  the  genital  canal. 

Frequency. —  Face  pre.sentations  occur  about  once  in  250 
labors,  or  in  less  than  0.5  per  cent. 

Diagnosis. — The  unusually  prominent  bulk  of  the  cranial 
vault  is  felt  in  one  hypogastric  region  ;  a  deep  groove  between 
the  occiput  and  the  child's  back  may  often  be  made  out.  The 
fetal  heart-sounds  are  loude.st  over  the  anterior  surface  of  the 
fetus,  or  on  that  side  of  the  maternal  abdomen  upon  which  the 
fetal  extremities  are  felt.  The  diagnosis,  however,  must  usually 
rest  on  a  digital  examination,  which  shows  before  the  onset  of 
labor  a  high  situation  of  the  presenting  part ;  a  llattening  of 
the  anterior  vaginal  vault ;  a  sharp  contra.st  between  the  smooth 
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outline  of  the  fetal  forehead  and  the  irregular  contour 
face.  As  soon  as  the  os  is  dilated,  the  characteristic  features  of 
the  face  may  be  felt.  A  face  presentation  has  often  been  mis- 
taken for  a  presentation  of  the  breech.  The  orbital  ridges,  the 
eye-sockets,  the  chin,  anti,  most  distinctive  of  all,  the  hard 
gums  within  the  mouth,  should  enable  any  one  to  make  the 
differential  diagnosis.  This  presentation  should  be  considered 
as  a  pathological  one.  for  it  entails  great  danger  upon  both 
mother  and  child.  ^ 

The  causes  of  face  presentations  are  divided  under  three  heads,  H 
as  follows:  (i)  Conditions  preventing  fle.xion.  as  tumors  of  tlie 
neck  ;  increased   size  of  the  thorax  ;  constriction  of  the  cervix 
about   the   neck  ;  coiling   of  the   cord   around   the   neck  ;  tonic 
contraction  of  the  neck  muscles. 


Fig.  341. — Face  presenlalion.     Delivery  of  Uie  face. 

(2)  Conditions  favoring  extension,  as  mobility  of  the  fetus ; 
oblique  position  of  the  child  and  uterus,  especially  when  the 
abdominal  surface  of  the  child  is  directed  downward  and  the 
pelvis  is  flat ;  a  dolichocephalic  head,  in  which  the  posterior 
segment  of  the  skull  is  longer  than  the  anterior;  tumors  upon 
the  back,  as  spinal  meningocele.  Causes  which  promote  exten- 
sion of  the  trunk  and  shoulders,  and  consequently  of  the  head, 
as  an  overfilled  bladder  of  the  mother  pressing  upon  the  child's  ^ 
back.     After  the  head  has  descended  into  the  pelvic  cavity, 
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face  presentation  may  be  due  to  the  conversion  of  an  occipito- 
posterior  position  into  that  of  the  face,  as  already  described. 

(3)  Anything  that  interferes  with  the  normal  engagement  of 
the  head  in  the  pelvis,  as  overgrowth  of  the  fetus,  deformed 
pelvis,  pelvic  tumor. 

The  Mechanism. — ^The  successive  steps  of  the  mechanism  of 
labor  in  a  face  presentation  occur  in  the  following  order : 

Extension.  The  head  presents  at  the  superior  strait  imper- 
fectly extended,  so  that  every  case  of  face  presentation  may  be 
said  to  begin  as  a  brow  presentation.  There  is  also  at  first 
imperfect  engagement  of  the  presenting  part,  on  account  of  the 
large  diameters  presented  at  the  superior  strait.  Under  the 
influence  of  the  expulsive  action  of  the  uterus  and  the  resistance 
of  the  pelvic  walls,  the  brow,  caught  upon  the  pelvic  brim,  is 
held  stationary,  while  the  chin  descends  lower  and  lower  by  an 
extreme  extension  of  the  head. 

Molding,  or  an  accommodation  of  the  shape  of  the  presenting 
part  to  the  shape  of  pelvis,  occurs  to  a  moderate  degree  or  not 
at  all,  because  the  face  is  a  loose  fit  in  the  normal  pelvis.  The 
molding  is  confined  to  the  back  of  the  skull. 

Lateral  inclination  is  a  constant  feature,  so  that  one  cheek  is 
a  little  deeper  in  the  pelvic  canal  than  the  other  one. 

Descent  of  the  presenting  part  follows  the  dilatation  of  the 
cervical  canal,  the  descent  of  the  chin  being  accomplished  almost 
solely  by  the  extension  of  the  head,  and  not  by  a  descent  of  the 
head  as  a  whole. 

Anterior  rotation  of  the  chin  occurs  as  soon  as  it  encounters 
the  resistance  of  the  f)elvic  floor.  Anterior  rotation  is  followed 
by  the  engagement  of  the  chin  under  the  symphysis  pubis. 

Then  follows  the  delivery  of  the  head  by  flexion  and  propul- 
sion, the  mouth,  nose,  eyes,  and  forehead  sweeping  over  the  peri- 
neum and  appearing  successively  at  the  posterior  commissure. 

Restitution  and  external  rotation  follow  the  escape  of  the 
head  from  the  same  causes  that  impose  these  movements  upon 
the  head  in  a  vertex  presentation.  The  delivery  of  the  body 
takes  place  as  in  a  vertex  presentation. 

Abnormalities  in  Meciianism. — The  most  common  and  most 
important  anomaly  of  mechanism  is  a  delay  in  the  forward 
rotation  of  the  chin  under  the  symphysis.  This  delay  is 
due  to  the  difference  between  the  lateral  depth  of  the  pelvis 
(8.8  cm.,  or  3»^  in.)  and  the  length  of  the  fetal  neck  (3.8  cm.,  or 
I  J^  in.),  as  a  consequence  of  which  the  chin  may  not  encounter 
the  necessary  resistance  to  turn  it  forward,  and  without  this  for- 
ward movement  it  is  impossible  for  the  head  to  escape  through 
the  vulvar  orifice.  Should  the  chin  be  directed  posteriorly,  where 
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the  depth  of  the  pelvis  is  even  greater  (5  inches),  the  delay  is 
absolute,  and   such   cases  can  only   be   terminated  by  artificial 
assistance.      If  the  condition   is   left  to  nature,  there  is  an  effort 
to  force  the  upper  portion  of  the  thorax  (9  cm.)  into  the  [jelvic 
Qvity.    along     with     the    jjostcrior    half    of    the    child's    skull 
(9Ji  an.),  for  only  thus  can  the  chin  descend  sufficiently  to  be 
turned  .interiorly  under  the  pubic  arch,  but  it  is  obviously  impos- 
sible for  tlie  bulk  of  these  two  diameters  t<'  pass  through  the  pelvis. 
If  the  chin  is  posterior,  it  may  rotate  to  a  transverse  position,  and 
then  all  progress  may  cease,  because  the  occiput  catches  on  a 
shoulder  and  so  furtlier  extension  of  the  head  is  prevented  (Figs. 
-45,  ^4.6,  -47).      \  most  serious  complication  of  face  presenta- 
Iwin  for  the  child  is  the  displacement  of  the  arms  posteriorly  on 
the  child's  back  or  neck. ' 


Fig.  244. — Face  presentntion,  chin  posterior!  enormous  clangaiion  of  neck. 


Prognosis. —  The  fetal  mc^rtality  of  face  presentations  is  13  to 
I  5  per  cent.  The  maternal  mortality  rises  from  less  than  1  per 
Cent,  in  all  labors  to  6  per  cent,  or  over,  if  one  takes  into  account 
cases  of  anterior  and  posterior  positions  and  those  which  are 
mismanaged  or  neglected  in  general  practice. 

Treatment. — If  the  chin  is  directed  well  forward  of  the  trans- 
verse diameter  of  the  pelvis,  the  labor  may  require  no  inter- 
ference. In  posterior  positions  of  the  chin,  however,  the 
case  is  always  difficult,  and  demands  active  treatment.  Before 
labor  begins,  or  in  its  early  stajjes,  the  face  presentation  may  be 
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into  one  of  the  vertex  by  the  method  of  Schatz — 

manipulation  (see  Fig.  248).      By  combined  pressure 

breech  by  an  assistant,  and  upon  the  anterior  wall  of 

ix  and  the  ocdput,  the  fetal  body  is  flexed  and  flexion 


Fig.  248. — Schatz' s  method  of  cephalic  version. 

the  head  is  secured.  If  this  plan  fail,  the  methods  of  Bau- 
Jocque  (internal  and  external  manipulation)  should  be  tried 
*Figs.  249,  250,  251).     The  chin  is  pushed  up  by  the  inter- 


F^.  349. — The  conversion  of  a  face  into  a  vertex  presentation  (Baudelocque). 

1  hand  while  the  occiput  is  pressed  down  by  external  pressure, 
the  occiput  is  pulled  down  by  the  internal  hand,  while  e.xter- 
I  pressure  flexes  the  child's  body.  This  attempt  also  fail- 
l,  version   should   be  tried  if  the  face   is  not   impacted   in 


Fig.  251. — The  cnnversion  of  a  face  into  a  vertex  presentation  (Boudclocque). 
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the  p>clvis.  While  labor  is  in  progress,  care  should  be  exercised 
'ot  to  rupture  the  membranes,  that  the  os  may  be  more  thor- 
>ugj^hly  dilated  and  the  liquor  amnii  shall  not  be  drained  away, 
f  the  presenting  part  is  impacted  in  the  pelvis,  and  if  anterior 
**:a.tion  of  the  chin  is  delayed,  it  may  be  hastened  by  two  fingers 
""^i^^^ing  on  the  posterior  cheek  and  chin,  supplying  the  kind  and 
^^•p>e  of  resistance  that  should  be  afforded  by  the  pelvic  floor, 
'**ic=;li  the  chin  can  not  reach ;  or,  if  more  convenient,  pressure 
*^^y  be  applied  with  a  single  blade  of  the  forceps.  If  anterior 
^^^tion  can  not  be  effected  in  this  manner,  a  straight  forceps 
'^^"y  be  used  to  compel  rotation  by  twisting  the  head,  and,  if  the 
'**^»l  is  directed  anteriorly,  traction  may  be  made  upon  the  for- 
T^^s.  If  the  chin  is  directed  backward,  traction  should  never 
^^  attempted.  Finally,  after  failure  of  efforts  to  convert  the  face 
Presentation  into  a  presentation  of  the  vertex,  to  perform  version 
^^d  to  rotate  the  chin  craniotomy  is  necessary. 

At  the  last  part  of  the  second  stage  of  labor  care  must  be 
Exercised  in  the  final  delivery  of  the  head,  not  to  push  the  neck 
too  forcibly  against  the  symphysis  while  trying  to  prevent  lacera- 
tion of  the  perineum. 

Presentation  of  the  Brow. — In  this  presentation  the  head 
remains  throughout  labor  midway  between  complete  extension 
and  complete  flexion.  Therefore,  the  largest  diameters  of  the 
head  present  at  the  superior  strait.  Of  all  presentations  of  the 
head  this  is  the  most  unfavorable  for  both  mother  and  child. 
The  four  positions  of  the  presentation  are  named  according  to  the 
direction  of  the  chin. 

Frequency. — In  Guy's  Hospital  there  were  14  brow  pres- 
entations among  24,582  births  (i  in  1756). 

The  diagnosis  is  made  by  digital  examination.  It  would  be 
practically  impossible  to  distinguish  by  abdominal  palpation  the 
difference  between  a  face  and  a  brow  presentation. 

Meclianism. — The  steps  of  the  mechanism  are  the  same  as 
those  of  a  face  presentation.  If  the  chin  is  directed  posteriorly, 
progress  is  impossible,  for  the  same  reasons  that  make  a  poste- 
rior position  of  a  face  presentation  an  insuperable  obstacle  in  labor. 
Prognosis. — The  fetal  mortality  has  been  computed  to  be 
thirty  per  cent ;  the  maternal,  ten  per  cent.  The  latter,  however, 
depends  entirely  upon  the  woman's  treatment.  Competent  man- 
agement should  insure  the  mother's  safety. 

Treatment. — Before  labor,  or  in  its  early  stages,  the  brow 
should  be  converted  into  a  vertex  presentation.  This  can  some- 
times be  accomplished  by  external  pressure  on  the  occiput  to 
secure  flexion,  as  in  Schatz's  method  of  treating  a  face  pres- 
entation.    If  this  plan  fail,  the  hand  may  be  inserted  into  the 
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vagina  and  uterus  to  pull  the  occiput  down.  Should  this 
attempt  not  succeed,  it  would  be  best  to  convert  the  brow  into  a 
face  presentation  if  the  chin  is  anterior.  Failing  in  this,  version 
should  be  tried  if  the  waters  are  not  drained  oif  or  if  the  present*  V 
ing  part  ia  not  fixed  in  the  superior  strait.  If  the  chin  is  anterior 
and  the  presenting  part  is  firmly  fixed  in  the  pelvis,  the  appli- 
cation of  the  fnrceps  usually  succeeds  ;  if  the  chin  is  posterior, 
and  if  conversion  into  a  vertex  presentation,  performance  of 
version  and  rotation  are  all  impossible,  craniotomy  is  indicated 
In  face  and  brow  presentations  with  the  chin  posterior,  it  is  a 
cardinal  rule  not  to  use  forceps  except  as  rotators  ;  if  traction  is 
resorted  to  at  all,  even  in  mcnto-anterior  positions,  it  should  be 
employed  with  the  greatest  caution  and  gentleness.      Vtry  rarely 


liy.  252. — IVcscnlation  of  the  greater  fonlaiicl. 

the  head  may  be  brought  clown  far  enough  to  meet  with  resist-' 
ance,  ami  thus  be  rotated  anteriorly  ;  but  unless  the  head  yields 
to  moderate  traction,  embryotomy  is  preferable. 

Presentation  of  the  Greater  Fontanel. — The  head  in  this 
very  rare  presentation  is  set  squarely  upon  the  shoulders  in  a 
sort  of  military  attitude  of  attention,  turned  upside  down.  In 
its  clinical  features  this  presentation  resembles  that  of  a  brow. 
The  descent  of  the  head  is  difficult  and  tedious  ;  the  anterior 
(frontal)  jjortion  rotates  forward,  but  with  great  difficulty,  and 
serious  injury  to  the  maternal  soft  parts  is  almost  unavoid- 
able. The  stretching  of  the  vaginal  walls  is  so  great  that 
the  perineum  may  be  lacerated  into  the  rectum  before  the  heac 
has  fairly  impinged  upon  the  pelvic  floor. 
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Presentation   of   the    Breech. — By   a   presentation    of  the 
breech  is  meant  a  presentation  of  any  part  of  the  pelvic  extreni-  fl 
ity  of  the  fetal  ellipse.      The  term,  therefore,  includes  a  prescnta-  ^ 
tion  of  the  nates,  the  knees,  or  the  feet.      The  classification  of 
the  ]K)sitions   is   made  by  the   direction  of  the  sacrum,  as  a  left 
sacro-anterior,  right  sacro-antcrier,  etc. 

Frequency. — Breech  presentations   occur  in  I.3  per  cent,  to  3 
f)er  cent,  of  all  cases,  the  first  figures   referring  to  mature  births ^g 
alone.  ^ 

Causes. — Abnorm.ilities  in  the  shajjc  of  the  fetus  or  in  that 
of  the  uterine  cavity  are  the  chief  causes  of  a  breech  presenta- 
tion. Included  under  this  head  are  reversal  of  the  uterine  ovoid 
(the  lower  uterine  segment  larger  than  the  upper),  fetal  monstrosi- 
ties, twin  pregnancy.  Ijicreased  mobility  of  the  fetus  accounts 
for  a  small  proportion  of  the  cases,  especially  in  premature 
births. 

Diagnosis. — By  abdominal  palpation  the  head  is  found  above, 
the  breech  belnw.  The  heart-souniis  are  heard  above  the  level 
of  the  umbilicus.  Digital  examination  shows  a  high  position  of 
the  presenting  part ;  an  absence  of  the  dome-like  projection  of 
the  vaginal  vault  which  is  found  in  a  presentation  of  the  head  ; 
the  bag  of  waters  projects  through  the  os  as  a  pouch-like  protru- 
sion ;  by  pressure  on  the  fundus  with  the  external  hand  the 
characteristic  features  of  the  breecli  may  be  detected  by  the 
finger  in  the  vagina — namely,  the  nates  and  the  sulcus  between 
them,  the  tip  of  the  .sacral  bone  and  the  coccyx,  the  thighs,  the 
external  genitalia,  and  the  anus.  I'Lvacuation  of  meconium  is 
the  rule  in  a  breech  presentation  ;  .so  tliat  the  examining  fingo^H 
is  found  .stained  with  it,  alter  the  membranes  have  ruptured.  ^B 

The  Mechanism  of  Labor. — The  following  steps  are  to  be 
noted  :  Dilatation  of  the  cervi.x  and  descent  of  the  breech  to 
the  pelvic  llt)or.  This  occurs  very  slowly,  because  the  soft 
breech  is  an  imperfect  dilator  of  the  cervi.x  and  an  ineffectual 
irritator  of  reflex  uterine  contractions  ;  hence  many  hours  may 
be  required  for  the  ffrst  stage  of  labor.  Rotation  forward  of  the 
anterior  hip,  which  is  the  first  to  encounter  the  resistance  of  the 
pelvic  floor.  Owing,  however,  to  the  insufficient  resistance 
which  the  soft  breech  encounters,  its  rotation  is  impert'ect.  ^| 

There  then  follows  the  birth  of  the  anterior  hip.  posterior  hip]" 
the  thighs,  and  the  trunk.  The  next  and  a  verj'  important  step 
is  the  engagement  and  descent  of  the  shoulders  in  an  oblique 
diameter  of  the  pelvis.  The  anterior  shoukier,  first  encountering 
the  resistance  of  the  pelvic  floor,  is  turned  forward  under  the 
pubic  arch.  Then  occurs  the  birth  of  the  anterior  followed  by 
that  of  the    posterior  shoulder.     The  head   by  this  time    has 
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Fig.  255. — Breecb  presentaliun ,  left  sacroanterior  positiiin 
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;  Fig.  3b2. — Hrefch  presentation.  Wakleyer'.'i  section  of  an  X.para  at  full  lemi, 
V)io  dieii  from  heinorrlia^e  >onie  hours  atter  lx>th  ber  legs  hafl  \vcn  cut  off  by  a  loco- 
^tive :  <r,  I'irsl  lumbar  vertebra;  <^,  placenta;  «,  fractured  first  sacral  vertebra ;  (/, 
^runary  vein;  f,  blood  extravasation;  /,  pouch  of  I  iou);la.<> ;  ^,  cervical  canal;  i, 
R  externum;  i,  rectum  ;  y,  umbilicus;  ^,  os  internum;  /,  aterovesical  reflection  of 
eritoneum  ;  m,  bladder;  h,  symphysis  pubis  ;  i>,  vagina. 

bubic  arch.  There  follows  then  tlic  delivery  of  tlie  head  in  the 
pollowing  order  :  Chin,  face,  foreheatj,  anterior  fontanel,  sweep- 
ing successively  over  the  perineum  and  appearing  in  the  vulvar 
brifice. 

[,  Prognosis. — The  fetal  mortality  of  breech  presentations  is 
hbout  thirty  per  cent.,  including   badly  managed  cases   in   gen- 
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eral  practice.  There  is  some  added  danger  of  injury  to  maternal 
soft  parts,  on  account  of  the  necessity  for  rapid  and  sometimes 
violent  extraction  of  the  after-coming  head. 

Treatment. — Uefore  labor  external  version  may  be  attempted. 
It  will  not  always  be  found  practicable,  and  after  the  fetal  body 
has  been  turned  there  is  a  disposition  on  the  part  of  the  fetus  to 
resume  its  original  po.sition.  The  application  of  two  long  cylin- 
drical compresses  to  the  sides  of  the  uterus,  and  a  firm  abdomi- 
nal binder,  may  prevent  a  return  of  the  breech  presentation. 
When  labor  has  begun,  inaction  should  be  the  physician's  policy 
until  the  fetal  bod)-  is  born  to  the  umbilicus,  unless  maternal  or 


Fig.  263. —  Delivery  of  the  after-coming  head  when  it  is  6exed. 


fetal  life  is  threatened  or  an  indication  for  rapid  delivery  anses. 
As  soon  as  the  trunk  appears  the  patient  should  be  placed  in  the 
lithotomy  position  across  the  bed,  and  deliver)'  of  the  shoulders^ 
and  head  should  be  effected  by  j)ressing  upon  the  fundus  with  one 
hand,  the  other  hand  being  inserted  in  the  vagina  to  favor  anterior 
rotation  of  the  shoulder,  anterior  rotation  of  the  occiput,  and  to 
direct  the  passage  of  the  head  through  the  vagina  (Wiegand's 
method ;  see  Delivery  of  the  After-coming  Head).  ^| 

Abnormalities  in  Mechanism. — The  most  frequent  and  impor- 
tant anomalies  are  backward  rotation  of  the  occiput  and  excess- 
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ive  rotation  of  the  breech.  Backward  rotation  of  the  occiput 
is  very  exceptional.  The  mechanism  of  the  delivery  of  the  head 
in  these  cases  differs  as  the  head  remains  flexed  or  becomes 
extended.  When  flexed,  the  chin,  face,  forehead,  and  anterior  fon- 
tanel slip  out  under  the  symphysis  in  the  order  named,  and  the 
head  is  delivered.  When  extended,  the  chin  catches  upon  the 
symphysis,  the  head  is  extremely  extended  and  is  born  by  the 
occipital  protuberance,  small  fontanel,  cranial  vault,  and  face 
slipping  over  the  perineum.  The  following  rules  for  managing 
the  extraction  of  the  head  in  these  cases  should  be  remembered  : 
If  the  head  is  flexed,  the  body  of  the  child  should  be  carried 
downward  ;  if  it  is  extended,  the  body  should  be  carried  upward 
over  the  mother's  abdomen.  Excessive  rotation  of  the  breech 
occurs  as  the  result  of  a  prolapse  of  a  posterior  extremity,  and 
is  of  no  great  practical  importance. 


Fig.  264. — Chin  arrested  at  symphysis ;  head  extended  (ChaillyHonort). 

The  Mechanism  of  Shoulder  Presentations. — A  transverse 
{wsition  of  the  child  in  utero  almost  always  resolves  itself  into 
a  shoulder  presentation  as  the  result  of  uterine  contraction  when 
labor  begins.  Presentations  of  tiie  umbilicus  (Fig.  273)  and  of 
the  back  (Figs.  270,  271)  are  possibilities,  but  are  extremely  rare. 
Shoulder  presentations  are  classified  according  to  the  positions 
of  the  back  and  head.  When  the  head  is  to  the  right,  the  back 
may  be  in  front  or  behind.  The  same  is  true  when  the  head  is 
to  the  left.  The  back  is  directed  anteriorly  twice  as  often  as 
posteriorly,  and  the  head  more  than  twice  as  often  is  found 
toward  the  left-hand  side  of  the  maternal  pelvis. 

Diagnosis. — Abdominal  palpation  reveals  the  fetus  in  a  trans- 
verse position.  The  heart-sounds  are  more  distinct  at  a  point 
corresponding  to  the  interscapular  region  of  the  child,  but  some- 
times can  not  be  heard.  A  digital  examination  shows  the 
characteristic  anatomical  peculiarities  of  the  shoulder  and  adja- 


Fig.  270. — Back  pre^enlalion; 
the  left  arm  is  projecting.  The  trans- 
verse furrow  gives  the  appeai-aiice  of 
a  breech  presentation  (Uudiii). 


Fig.  271. — Hack  presenlatioo,  th( 
two  arms  projecimg  Irom  the  externa) 
genital  organs  (Hudini 


Fig.  273.— Presentation  of  tlie  umbilicus. 
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cent  parts — namely,  the  axilla,  the  clavicle,  the  spine  of  the 
scapula,  the  acromion  process,  the  head  of  the  humerus,  and  the 
ribs. 

Causes. — The  causes  of  a  shoulder  presentation  may  be 
divided  under  three  heads:  (i)  Abnormalities  in  the  shape  and 
position  of  the  uterus,  as  a  pendulous  abdomen  ;  a  uterus 
bicornis ;  the  broad  uterus  accompanying  a  kyphotic  spine; 
the  distorted  uterus  due  to  uterine  fibroids  and  other  abdominal 
tumors,  and  to  multiple  pregnancy.      (2)  Conditions  preventing 


V 


/ 


Fig.  274. — Spontaneous  evolulion. 


engaf^ement  of  the  cephalic  or  the  pelvic  extremitj'  of  the  fetus,  -. 
as  deformities  of  t!ie  pelvis;  abnormally  large  child;  monstrosi--' 
ties ;  placenta  praevia.     (3)  Abnormal  mobility  of  the  fetus,  as 
occurs  in  hydramnios,  after  fetal  death,  or  in  premature  births. 

Mechanism. — Strictly  .speaking,  there  is  no  mechanism  of 
shoulder  presentations.  The  cour.se  of  these  cases  is  impaction 
of  the  shoulder,  enormous  dilatation  of  the  lower  uterine  seg- 
ment, ascension  of  the  contraction-ring,  destruction  of  the  fetus  by 
prolonged  pressure,  and  death  of  the  mother  by  rupture  of  the 
uterus  or  by  exhaustion.     As  a  matter  of  fact,  however,  nature 


Fig.  275-  —  Kaic  form  of  nic-rliaiiUm, 
known  as  birth  wiih  doublcl  Ixxiy  ^oiie- 
iixtli  natural  size,  redrawn  from  KU^iinrr). 


Fi(j.  276. — ImpcntliiiR  ru|)(ure 
of  uterus  III  a  shoulilcr  preMrntalion : 
cr,  Kxlernal  t»s ;  oi,  iiitcrrnal  os ; 
./•,  coninK'tionring  (much  niodilied 
from  Sclimeder). 


I 


Kig.  S77. — Kroicn  section  of  shoulder  presentation.   If  the  mother  hod  survived,  spon- 
taneous evolution  might  have  occurred  (Chiara). 

Spontaneous  version.     Tiie  transverse  position  is  converted 
into  a  longitudinal  position  b\'  the  uterine  c<»ntractioti.s. 

Spontaneous  evolution.     The  breecli  slips  past  the  shoulder 
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and   is  delivered  first,  the  rest  of  the  body  following  as  in  a  j 
breech  presentation. 

The  body  doubled  up  (corpore  reduplicato)  is  expelled  in 
one  mass.  This  termination  is  possible  only  in  premature  birtlis 
witli  a  small  child,  usually  macerated.  i 

Treatment. — The  treatment  of  shoulder  presentations  may 
be  summed  up  in  a  single  word — version.  If  the  child  is  dead; 
if  the  shoulder  is  tiglitly  impacted  and  the  lower  uterine  segment 
is  so  distended  that  the  slii^ht  additional  strain  upon  its  walls  of 
turning  the  child  will  probably  determine  a  rupture  of  the  uterus, 
the  child  should  be  decapitated. 

MECHANISM  OF  THE  THIRD  STAGE  OF  LABOR. 

The  mechanism  of  the  third  stage  of  labor  is  divided  into  two 
acts — the  separation  and  the  expulsion  of  the  placenta.  Tlie 
most  probable  explanation  of  [)iaccntal  separation  is  found  in  the 


Fig.   278. — rinartl  and  \'nrnier*s  section  of  the  utcni-s  of  a  V'-para   who  dip 
from  collapse  (ru|ilure  of  uterus  with  licmorrbiigc)  sliortly  afler  the  expulsion  uf  the 
fetus  :  a,  I'undus  uleri ;  t,  membranes  still  attached  ;  r,  retraction-ring  ;  >/,  retroplaceo- 
lal  blood-clot ;  /,  inverted  placenta ;  f,  contracted  os  extenium ;  g,  cord  presenting. 

theory  of  a  diminution  in  the  area  of  the  placental  site,  which  the 
placenta  follows  to  a  certain  point,  when,  becoming  solid  by  the 
approximation  of  the  villi  and  the  obliteration  of  the  lacuns,  it 
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no  lonj:jer  follow  the  contraction  and  retraction  of  the  uterus, 
I  is  sprung  off  from  the  utcriiK-  wail.  It  requires  usually 
eral  pains  to  accomplish  this  result ;  so  that  the  ])laccnta  is 
,  as  a  rule,  completely  detached  until  about  fifteen  minutes 
:r  the  delivery  of  the  child,  when   it  may  be  found  lying   in 

dilated  pouch  of  the  lower  uterine  set^ment  and  cervical 
lal.  The  walls  of  this  portion  of  the  birth-caiial  are  so  flaccid 
m  pressure  paralysis  and    overdistention    that    the    placenta 


aj(9. — CreJe'i  method  of  exprc:iiiii|i  tin-  placenta  (plmlugr. 
(Dickinson). 


<\  ii<  111  nature) 
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remain  there  many  hours,  perha()s  days,  unexpelled. 
nee  it  is  tliat  artificial  assistance  is  almost  always  required 
expre.ss  the  placenta.      The  placenta  is  usually  e.\|jclled  like 

inverted  umbrella,  the  fetal  surface  coming  first  with  the 
mbranes  trailing  after  it.  It  occasionally,  however,  escapes 
jewisc. 

Abnormalities  in  the  Mechanism  of  the  Third  Stage  of 
bor. — Retention  of  the  placenta  occurs  very  frequently.  As 
:  placenta   is  fully  separated,  the  Iiemorrhage  is  slight.     The 


Fig,  281. — The  txpulsioii  of  the  placenta  inverteU  (Vatuier). 


in  3 1 2  cases.  The  adhesion  is  rarely  complete  ;  a  part  of  t/^  ^ 
placenta  is  usually  detached.  This  condition  of  aftairs  necc#  " 
sarily  gives  rise  to  [irofu.se  hemorrhage.  The  placental  sinusc^ 
are  torn  when  the  jilacenta  is  detached,  but  the  womb  can  noC 


Fig.  aSj. — Partial  detflchmeni  of  the  placenta.  Vertical  mesial  section  from  a 
case  of  eclampsia,  dellvererl  in  arlieulo  m.^rlis  hv  forcc|is:  i7,  I'lacrnta  still  attaoherl  ; 
i,  placenta  S(.-pnrate<l  from  iu  site  and  lianging  free ;  i,  membranes ;  d,  blood ; 
t,  roembranes  (Stratz). 

a  guide  to  tlic  placenta.  A  detached  edge  slmuld  be  sought, 
under  which  tiie  fingers  are  in.scrted,  and  the  separation  is  com- 
pleted with  the  finger-tips,  moving  them  from  side  to  side.  Oc- 
casionally it  is  neces.sary  to  pinch  through  a  dense  spot  of 
adhesion  with  the  nails  of  the  thumb  and  forefinger.  The  pla- 
centa being  separated,   the   fingers    should   be  closed  about  it 
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The  fundus  should  be  stimulated  by  friction  through  the  abdom- 
inal wall,  and  the  uterine  contractions  should  be  allowed  to 
expel  the  hand  and  the  contained  placenta.  It  is  unwise  to  pull 
the  placenta  out,  even  when  it  is  completely  detached,  for  the 
combined  mass  of  the  placenta  and  hantl  may  act  like  the  piston  fl 
of  a  syringe  and  draw  the  uterus  inside  out.  " 

Ahlfeld  has  reported  a  case  in  which  he  found  it  impossible 
to   detach  an   adherent  placenta.      Me   packed   the  uterus  with 
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Fig.  283. — Method  of  manipulation  fnr  artificial  seporatioti  of  the  adherent  placenl* 

(Dickinson).  1 


gauze ;  on  removing  the  packing  twentj'-four  hours  later  the 
placenta,  which  had  meanwhile  become  detached,  was  extracted 
clinging  to  the  la.st  strip  of  gauze.' 

Prognosis. — Many  women  die  from  hemorrhage  ;  about  seven 
per  cent,  lose  their  lives  from  sepsis.      Most  exceptionally  thCj 

'  "Zeitschr.  f.  prakl.  Aerzle,"  Kd.  viii,  H 
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placenta  is  retained  in  utero  for  months  without  doing  harm.^ 
The  rarest  anomaHes  in  the  mechanism  of  the  third  stage  of 
labor  are  hernia  of  the  placenta  through  the  muscular  coat  of 
the  uterus  and  prolapse  of  the  normally  situated  placenta.  The 
latter  is  most  likely  to  happen  with  twins,  after  rupture  of  the 
uterus,  or  in  premature  labor,  but  it  has  been  observed  at  term, 
without  injury  to  the  uterus,  and  in  a  single  pregnancy.  There 
is  not  necessarily  profuse  hemorrhage  nor  other  disadvantage  to 
the  woman,  but  the  fetus  dies  unless  it  is  extracted  at  once.^ 

'  Wallace,  "Indian  Medical  Record,"  abstract  in  London  "  Lancet,"  1891,  re- 
ports the  retention  in  utero  of  an  almost  full  term  placenta  for  two  months  without 
inconrenience  to  the  mother.  Loisnel  ("Nouv.  Arch.  d'Obstet.,"  May,  1892,  sup- 
plem.)  reported  a  case  in  which  the  fetal  head,  after  decapitation,  was  left  in  the 
uterus  for  three  months  without  symptoms  of  sepsis.  Herrgott,  in  the  discussion  of 
this  report,  stated  that  he  had  seen  the  placenta  retained  within  the  uterus  for  seven 
months  after  childbirth. 

»  "  Prolapsus  Placentae,"  Ingerslev,  "  Centralbl.  f  Gyn.,"  No.  40,  p.  941, 1893  ; 
"Zur  Kasuistik  des  Prolapsus  Placentae  bei  normalem  Sitz  derselben,"  ibid..  No.  S, 
1893.  "  Hernia  of  the  placenta  through  the  muscular  coat  of  the  uterus  during 
labor,"  J.  G.  Lynds,  "  Med.  News,"  1^3,  p.  77. 


PART  IV. 
THE  PATHOLOGY  OF  LABOR. 


CHAPTER   1. 

ANOMALIES   IN   THE  FORCES   OF  LABOR. 

In  a  normal  labor  the  active  forces  of  expulsion  (the  uterine 
and  abdominal  muscles}  and  the  passive  forces  of  resistance  (the 
fetus,  the  jx;lvis,  and  the  maternal  soft  structures)  are  so  nicely 
balanced  that  the  expulsive  forces  are  just  sufficiently  resisted  to 
insure  a  slow  and  gradual  pnssagc  of  the  fetus  along  the  birtli- 
canal.  The  walls  of  the  birth-canal  and  the  structures  around 
the  vulvar  orifice  are  by  this  arrangement  slowly  and  gradually 
dilated,  and  are  not  rudely  torn  apart,  as  thej'  would  be  by  a 
more  rapid  expulsion  of  the  fetus.  This  balance  between  the 
powers  of  labor,  however,  is  easily  disturbed.  There  ma\'  be 
anomalies  by  (.leficiencj'  and  anomalies  bj'  excess  in  the  com- 
ponent parts  of  the  forces  of  expulsion  and  in  all  the  sources  of 
resistance.  Thus,  the  uterine  muscle  may  be  too  weak  or  too 
strong  compared  with  the  resistance  it  must  overcome  ;  and  so 
also  with  the  action  of  the  abdoniiiinl  muscles.  The  resistance 
funii.shed  by  the  pelvis,  the  soft  structures,  and  the  fetus  may  be 
excessive  or  deficient. 

Deficient  Power  of  the  Uterine  Muscle ;  Inertia  Uteri. — 
In  this  condition  the  uterine  muscle  is  unable  to  overc(jme  the 
normal  resistance  offered  by  the  weight  of  the  fetal  body,  by  the 
friction  of  the  pelvic  walls,  and  by  that  of  the  undilated  maternal 
soft  structures.  Inertia  uteri  is  manifested,  in  the  vast  majority 
of  cases,  during  the  first  stage  of  labor.  The  weakened  uterine 
force,  therefore,  is  almo.st  always  neutralized  by  t!ie  obstruction 
of  an  undilated  cervi.x.  There  is  scarcely  another  condition  in 
obstetric  practice  that  can  be  traced  to  such  a  \'ariet)'  of  causes 
or  that  demands  so  many  different  plans  of  treatment. 

Etiology. — Deficient  power  of  the  uterine  mu.scle  in   labor 
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may  be  due  to  a  defect  of  the  muscle  itself,  to  some  anomaly  of 
innervation,  or  to  a  mechanical  interference  with  the  full  and 
effective  action  of  the  muscle.  Examples  of  the  first-named 
cause  may  be  found  in  imperfect  development  of  the  uterus  or  in 
anomalies  of  development,  as  in  uterus  bicornis.  The  uterine 
muscle  may  be  exhausted  by  rapidly  succeeding  pregnancies. 
It  may  be  overdistended  by  twins  or  by  hydramnios,  thus  losing 
the  power  gained  by  cohesion  of  muscular  bundles.  The  uterus 
may  be  weakened  by  some  cause — as  an  adynamic  fever  or  a 
wasting  disease — that  weakens  the  whole  organism,  but  it  does 
not  necessarily  follow  that  uterine  weakness  always  accompanies 
a  reduction  of  body-strength.  Women  in  the  last  stages  of 
phthisis  or  in  the  midst  of  an  attack  of  typhoid  fever  or  pneu- 
monia occasionally  exhibit  a  uterine  power  in  labor  above  the 
normal.  The  uterus  may  be  weakened  by  profuse  hemorrhage, 
as  in  placenta  praevia.  It  may  be  rendered  incapable  of  exerting 
normal  force  in  dry  labors.  The  liquor  amnii  having  drained  off 
completely  early  in  the  first  stage,  the  uterus  retracts  upon  the 
child's  body,  thus  being  subjected  in  certain  regions  to  severe 
and  long-continued  pressure,  and  becoming  in  those  spots  anemic 
and  friable,  while  in  the  areas  free  from  the  pressure  of  the  child's 
body  the  uterine  wall  becomes  congested,  swollen,  and  edematous. 
Above  all,  the  uterine  muscle  may  be  fatigued.  This  is  the 
commonest  cause  of  uterine  inertia.  It  is  seen  oftenest  in  primip- 
arae,  in  whom  inertia  is  more  than  twice  as  common  as  in  mul- 
tiparas, on  account  of  the  difficulty  of  dilating  the  rigid  cervical 
tissues.  Inertia  may  appear  in  con.sequence  of  any  serious 
obstruction  in  labor.  At  first  the  pains  are  feeble,  infrequent, 
and  inefficient,  but  as  labor  continues  the  uterine  contractions 
gather  force.  The  inertia  from  this  cau.se  is  likely  to  be  only 
temporary,  seen  at  intervals  between  periods  of  stormy  uterine 
action  or  of  long-continued  tonic  spasms,  until  finally  ex- 
haustion of  the  whole  organism  threatens  the  patient's  life  or  the 
uterus  ruptures. 

It  has  been  asserted  that  an  anomaly  of  innervation  in  the 
anatomical  sense,  a  deficient  supply  of  the  terminal  nerves  in  the 
individual  muscle-cells,  is  a  cause  of  uterine  inertia,  but  it  is  not 
yet  clearly  demonstrated  to  be  so.  An  inhibitory  nervous  im- 
pulse to  the  uterine  muscle,  on  the  contrary,  is  a  frequent  cause 
of  uterine  inaction.  It  is  the  result  of  some  emotion  or  of 
great  pain.  That  the  "doctor  has  frightened  the  pains  away" 
on  his  first  arrival  has  become  proverbial  in  the  lying-in  room. 
The  presence  of  any  one  who  is  a  cause  of  embarrassment  or  is 
disagreeable  to  the  patient  may  have  the  same  effect.  In  hyper- 
esthetic  women  the  uterine  contractions  may  be  so  exquisitely 
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painful  that  their  first  onset  is  followed  by  an  inhibitory  impulse 
which  cuts  them  short  almost  immediately.  Every  clinical 
observer  has  seen  the  phenomenon  of  rapidly  recurring,  very 
painful  uterine  contractions,  which  are,  however,  of  short  dura- 
tion, and  which  secure  no  appreciable  dilatation  of  the  cervical 
canal.  A  woman  may  Ix:  tortured  thus  for  hours  in  the  early 
part  of  the  first  stage  of  labor,  when  this  inhibitorj'  nervous  im- 
pulse is  commonly  observed.  With  the  continuance  of  labor  the 
intlividual  becomes  more  or  less  indifTerent  to  her  surroundings 
or  more  inured  to  suffering,  and  the  inhibitor)'  nerves,  probably 
derived  from  the  spinal  cord,  apparently  lose  the  power  of 
responding  to  the  stimulus  of  pain. 

Among  the  mechanical  causes  of  inefficient  uterine  action 
during  labor  arc  fibroid  tumors  of  the  uterine  walls,  displace- 
ments of  the  uterus,  old  peritoneal  adhesions,  and  fresh  out- 
breaks of  periuterine  inflammation. 

Diagnosis. — The  recognition  of  uterine  inertia  should  always 
be  ea.sy.  The  contractions  of  the  muscle  are  of  short  duration 
and  are  separated  usually  by  long  intervals,  and  by  palpation  the 
observer  may  convince  himself  that  they  are  feeble.  The  uterus 
during  the  pain  does  not  assume  that  intcnsclj'  hard  consistency 
which  normal  vigorous  action  of  the  muscle  in  labor  occasions. 
The  patient's  expression,  action,  and  demeanor  point  to  deficient 
force  during  the  pains.  The  woman  is  more  placid,  tlie  face  is 
less  contorted,  and  there  is  less  outcry  during  the  contractions 
than  in  the  normal  parturient  patient,  except  in  those  cases  in 
which  excessive  pain  inhibits  uterine  action.  In  these  cases, 
however,  abdominal  palpation  and  the  short  duration  of  the  pains 
are  sufficiently  plain  signs  of  the  inertia.  Finally,  labor  is  de- 
layed. During  the  first  stage  dilatation  is  slow  or  does  not 
progress  at  all,  and  in  the  second  stage  the  presenting  part  does 
not  advance.  One  fatal  error  in  the  diagnosis  of  inertia  uteri 
should  be  avoided  :  the  physician  should  be  sure  that  labor 
is  not  delayed  by  some  obstruction.  It  has  happened  in  a 
careless  and  sujx;rficial  examination  that  the  ob.ser\'er  has  taken 
the  distended  and  thinned  lower  uterine  segment  for  an  inert 
uterus.  In  such  a  case  the  measures  adopted  to  stimulate  the 
supposedly  inactive  uterine  muscle  to  o\ercome  an  obstacle  that 
is  insuperable  might  easily  be  interrupted  by  rupture  of  the 
uterus.  A  methodical  and  careful  examination  guards  one 
against  this  ermr.  The  source  of  obstruclinn  will  be  discovered. 
The  firmly,  perhaps  tctanically,  contracted  upper  uterine  segment 
may  be  contrasted  with  the  inactive  lower  segment  by  palpation 
of  the  whole  anterior  surface  of  the  uterus.  The  contraction -ring 
should  be  visible,  and  the  whole  uterus  stands  out  with  unusual 
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ominence,  from  the  anteversion  that  always  accompanies  pro- 
iged  and  powerful  uterine  contraction. 

Treatment. — From  the  diversity  in  tlie  causes  of  inertia  uteri 
rollows  that  no  single  plan  of  treatment  can  be  depended  upon. 

uterine  action  is  inhibited  by  emotion,  the  cause  of  nervous 
(turbance  should,  if  possible,  be  removed.  An  objectionable 
rson  should  leave  the  room.  If  excessive  pain  prevents 
ective  contractions,  an  analgesic-  should  be  administered. 
>thing  is  better  for  this  purpose  than  chloral  administered  in 
-grain  (0.97  gm.)  doses,  repeated,  if  necessary,  twice  at  inter- 
is  of  fifteen  minutes.  A  quarter  of  a  grain  (0.0162  gm.)  of 
srphin  hypodemiatically  comes  next  in  order  of  efficiency.  If 
e  uterine  muscle  is  simply  apathetic,  it  can  be  aroused  by  some 
rect  irritant.     The  insertion  of  a  bougie  as  for  the  induction 

labor  answers  the  purpose  well.  A  more  effective  but  more 
>ublesome  measure  is  the  dilatation  of  the  cervical  canal  by 
imes'  bags,  which  not  only  irritate  the  uterine  muscle,  and 
us  bring  on  strong  contractions,  but  also  artificially  dilate  the 
rvical  canal,  and  thus  relieve  the  uterine  mu.sclc  of  a  great  part 

its  task  in  the  first  stage  of  labor.  If  the  head  sliould  be 
ill  engaged  in  the  pelvis,  however,  the  insertion  of  the  bags  is 
fficult,  and  they  are  likely  to  cause  malpositions  of  the  head. 

such  cases,  if  the  os  is  dilated  to  the  size  of  a  silver  dollar, 
•thing  is  so  effective  as  the  application  of  forceps, — not  to 
ag  the  head  through  the  undilated  cervical  canal,  but  to 
ill  it  at  intervals  firmly  down  upon  tlie  cervix.     The  impact 

the  head  upon  the  cervix  acts  as  a  powerful  reflex  irritant, 
d  excites  as  strong  contractions  as  any  direct  irritant  can  do. 
ot  only  so,  but  the  pull  of  the  head  upon  the  cer\'ix  gradually 
lates  the  canal  as  effectually  as  could  strong  propulsion  from 
lOve.  As  soon  as  effective  pains  are  established  and  the  diiata- 
>n  of  the  cervical  canal  progresses  satisfactorily,  the  forceps 
ould  be  removed. 

Inertia  uteri  so  profound  as  to  demand  the  somewhat  radical 
easures  just  described  is,  fortunately,  raie.  More  commonly 
e  physician  sees  the  minor  grades,  in  which  there  is  simply  a 
gging  of  uterine  effort  during  the  first  stage,  especially  in 
imiparae,  accompanied  by  every  evidence  of  temporary  physical 
d  mental  exhaustion.  After  a  period  of  rest  effective  contrac- 
)ns  reappear,  even  if  nothing  whatever  is  done  to  aid  the 
.tienL  The  more  complete  the  rest,  the  more  vigorous  is 
e  uterine  action  when  it  is  resumed,  and  for  this  reason  the 
■ministration  of  chloral  and  opium  is  often  followed,  after  a 
ne,  by  a  satisfactory  progress  in  labor.  But  these  drugs  neces- 
rily  retard  the  termination  of  labor  by  the  time  of  rest  they 
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secure.      It  is   ordinarily  desirable,  therefore,  to  resort  to  drugs 
of  a  stimulant  character  that  shall  at  once  revive  tlie  flagging 
uterus  and   so   hasten  the  dclivcrj'.     Many  medicaments  have 
been    recommended   for  this  j3uqxi.se.  but.  of  them  all,  alcohol, 
quinin,   and   ergot  akme  deserve   consideration.      The   last  was 
employed  extensively  at  one  time,  but  clinical  experience  forbids 
its  use  to-day.     The  contractions  of  the  uterus  induced  by  ergot 
are   likely   to  become  tetanic.     The   uninterrupted   contractions 
interfere  with   the  fetal  circulation  ;  they  may  cause  fatal   intra- 
uterine   asphyxia,   and    they   often    produce    such    exaggerated 
blood-pressure  and  .sta>fnatioa  of  the  current  in  the  fetal  body 
as  to  induce  extravasations  in    important  viscera,  especially  the 
brain.      Further,  the  circular  fibers  of  the  cervix  come  under  the 
influence   of  tiie  drug,  and   by  their  firm   contraction   neutralize 
the   contraction  of  the   lon<jiiudinal    fibers  of  the   uterine  body, 
and   thus   retard   labor   almo.st   indefinitely  ;   and,   worst  of  all, 
should  there  be  some  obstruction  to  the  descent  of  the  child  in 
the  maternal   pelvis  or  in   the   fetal   body,  the  administmtion  of, 
ergot  predi.sposes  to  rupture  of  the  uterus.      For  these  sufficient! 
reasons  this  drug,  as  a  stimulant  to  the  uterine  muscle  in  the  firsts 
and  second  stages  of  labor,  should  be  banished  from  the  obstetri- 
cian's pharmacopeia,  except  in  the  single  instance  of  the  birth  of 
the  .second  of  twins.      Owing  to  the  recommendations  of  Albert 
H.  Smith  and   of  Fordyce  liarker,  quinin  has  had,  and  still  has,^ 
a  great  re|>utation  as  a  stimulant  to  the  uterus  in  labor.     M^ 
e.x|>erience  with  the  drug,  however,  does  not  permit  me  to  sub-' 
scribe  unreservedly  to  a  belief  in  its  efficacy  as  a  uterine  stimu- 
lant in  labor.      Quinin  has  the  positive  disadvantage,  moreover, 
that  in  certain  susceptible  individuals  it  will,  occasionally,  produce 
a  violent  postpartum  hemorrhage.     In  the  minor  grade  of  incrti3- 
under  description,  so  often  seen  in  ]jrimipar:L'.  and  almost  always* 
the  result  of  exhaustion,  the  writer  has  found  nothing  so  usefu^- 
as  alcohol,  in  the  shape  of  a  wincglassful  of  sherr)',  taken  slowly'^ 
with  a  bi.scuit,  and  given  with  the  positive  a.ssurance  that  it  wilt- 
bring  back  the  pains  and  hasten  the  conclusion  of  labor,  for  th^S 
patient  often  needs  moral  and  mental  support  as  much  as  she  re-—' 
quires  a  physical  and  muscular  stimulus. 

An  impression  prevails  among  general  physicians  that  inertia^ 
uteri  in  the  first  stage  of  labor,  before  rupture  of  the  membranes,  - 
may  safely  be  disregarded.  In  a  measure  this  view  is  correct 
There  is  often  a  partial  dilatation  of  the  os  and  then  an  entire-^ 
cessation  of  uterine  contractions  for  many  hours  and  even  for" 
days,  I  have  seen  one  case  in  which  the  cervical  canal  was 
sufficicntlj'  dilated  to  receive  four  fingers,  and  it  remained  so 
for  more  than  a  week,  the  patient  all  the  while  going  about  oa 
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her  feet  in  perfect  comfort,  without  a  single  painful  contraction 
<rf"  the  uterus.  But  should  inefficient  uterine  contractions  be 
accompanied  by  much  pain,  as  happens  in  some  cases  of  inertia, 
the  long-continued  first  stage  should  not  be  regarded  with  indif- 
ference. The  patient  will  in  time  show  the  irritant  and  depress- 
ant effects  of  long-continued  suffering  in  an  elevated  temperature, 
an  accelerated  pulse,  and  a  lessened  resisting  power  of  body-cells, 
the  last  playing  an  important  role  in  the  predisposition  to  sepsis 
after  labor.  Another  consequence  of  delayed,  painful  labor  may 
be  seen  in  sensitive,  nervous  individuals  who  are  at  first  thrown 
into  a  state  of  excitement  and  then  from  gloomy  forebodings  of 
harm  to  themselves  and  to  their  infants,  pass  into  an  almost 
maniacal  condition  of  terror  and  dread. 

It  should  be  a  rule  of  practice,  therefore,  to  watch  carefully 
all  cases  of  inertia  uteri,  and  to  interfere  as  soon  as  the  patient's 
mental  condition  or  her  pulse,  temperature,  and  general  vigor 
are  demonstrably  affected  by  the  delay  in  labor. 

Excessive  Pttwer  in  the  Expulsive  Forces  of  Labor. — An 
actual  excess  of  power  in  tlie  expulsive  forces  in  labor  suffi- 
ciently great  to  expel  the  fetus  precipitately  is  extremely  rare. 
A  relative  excess  is  not  uncommon.  The  child's  body  may 
be  so  small,  the  pelvis  so  abnormally  large,  the  maternal  soft 
parts  so  relaxed,  that  the  ordinary  power  e.xertcd  by  the  uterine 
and  abdominal  muscles  is  far  in  excess  of  that  required  to  over- 
come the  weak  resistance  offered,  and  the  child  is  fairly  shot  out 
of  the  birth-canal.  The  rapid  delivery  may  cause  serious  re- 
sults to  both  mother  and  child.  In  the  woman  the  structures 
of  the  pelvic  floor  may  be  lacerated  severely ;  the  sudden  evac- 
uation of  the  uterus  predisposes  to  hemorrhage  from  inertia ; 
the  placenta  may  be  detached  prematurely ;  and  the  sudden 
evacuation  of  the  abdominal  cavity  predisposes  to  dangerous 
syncope.  For  the  child  the  chief  danger  is  the  possibility 
of  unexpected  delivery  of  the  mother  in  the  erect  posture.  The 
umbilical  cord  may  rupture,  and  the  child,  falling  to  the  ground, 
may  be  fatally  injured.  Precipitate  and  une.xpectcd  labors  occur 
most  frequently  when  women  are  seated  upon  the  water-closet. 
The  child  is  evacuated  into  the  waste-pipe  or  down  a  well  and 
may  be  destroyed.  Some  astonishing  examples  of  infantile 
vitality,  however,  are  furnished  by  such  cases. 

Unfortunately,  the  physician  is  usually  not  at  hand  to  pre- 
vent a  precipitate  delivery  and  to  avert  its  consequences.  Should 
he  find  an  infant  descending  the  birth-canal  with  a  rapidity 
dangerous  to  itself  and  to  its  mother,  he  can  easily  retard  its 
prepress  by  pressure  with  his  hand  against  the  presenting 
part 

37 


THE  PATJIOLOGY  OF  LABOR. 


Excess  in  the  Resistant  Forces  in  Labor. — Deformities 
tiie  Pelvis. — A    coinpiuhcnsive    and    satisfactory   knowledge  of 
deformities    in    the    female    pelvis    Jiius    been     gained    only  in 
the   latter  half   of   the    present  century,    since    the    apf)earance 
of   Michaelis'  work    in    1851.^      Until  the    announcement  by 
Arantius  in  the  last  quarter    of   the    sixteenth    century  that  a 
contracted  pelvis  is  a  serious  obstacle  in   labor,  the  prevailing 
belief    had    been    that    difficult    labors    from    mechanical    ob- 
struction  by   the   maternal    bones  were  due   to  a  failure  on  the 
part  of  the  pelvis  to  expand  sulTiciently  for  the  passage  of  the 
child.      This  idea  continued   in  force  for  a  number  of  years  after 
y\rantius'  time.     According  to  Litzmann,  Heinrich  von  Deventcr 
(1651  to  1724)  should  be  regarded  as  the  real  founder  of  our 
knowledge   of  the  ])clvis  and  its  anomalies.      He  described  the 
inclination  of  the  pelvis,  the  axis  of  tlie  pelvic  inlet,  the  con- 
tracted pelvis,  and   the   flat  ]>clvis.      Pierre  Dionis  was  the  first 
to  point  out  (1718)  the  relation.ship  between  rachitis  in  childhood 
and  a  deformed   pelvis  in   the  adult.     William   Smellie's  con- 
tributions to  the  study  of  the  female  pelvis  were  remarkably  full 
and  clear,  when  one  considers  how  little  was  known  befort;  Iris 
time.      His   description   of  the  rachitic  pelvis,  his   reflections  on 
its  cause,  and  his  accounts  of  illustrative  cases  may  be  read  wth 
profit    to-day.      Roderer,    Stern,    Cooper,    Vaughan,    Denman, 
Baudelocque,  and   Fremery  added  much  to  the  stock  of  knowl- 
edge during  the  latter  half  of  the  eighteenth  centurj'.      The  men 
of  the  present  century  to  whom  we  owe  most  of  our  presel*^ 
information  about  the  pelvis  ami  pelvimetry  are  Naegele,  Kilia*^< 
Rokitansky,  Michaelis,  Robert,  Litzmann,  Neugebauer,  and  mail 3, 
others  to  whom  reference  will   be  made  in   the  sections  devote^"^ 
to  the  particular  varieties  of  deformed  pelvis.* 

Frequency  of  Deformed  Pelves. — It  is  diflficult  to  estimate  th^ 
frequency  in  America  of  pelves  sufficiently  deformed  to  influence 
decidedly  the  course  of  labor.  .Statistics  from  our  Ij-ing-i 
hospitals  afforil  little  aid  to  a  correct  conclusion,  because  th  ' 
inmates  are  chiefly  European  immigrants  and  negrcsses.  Itf^ 
the  Boston  Lying-in  Hospital,  however,  defornjed  pelves  wer^ 
found  in  two  per  cent,  of  native -bom  and  in  six  per  cent,  o*^ 
foreign-born  women  (Reynolds). ^  The  statistics  of  Williams  ir^ 
Baltimore  and  of  Crossen  in  St.  Loui.s  give  a  frequency  of  abou' 
seven  per  cent,  among  the  white  women  of  large  American  cities-* 
Among  negresses  deformities  of  the  pelvis  are  almost  three  \xa\e^ 

'  "  Das  enge  Becken." 

•  Litzmann.  "  Drei  Vortrflge  flber  die  Geschichtc  von  der  I.chre  der  Geburt 
engein  Becken,"  in  liis  "tJcburt  bei  engem  Becken,"  etc.,  Ii>84. 

*  "Trans,  of  the  .\mer.  Gyn.  Soc.,"  1890,  p.  367. 
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as  frequent  as  in  white  women.  ^     My  experience  in  hospital  and 
consulting   practice    convinces    me    that   deformed    pelves  are 
b}'  no  means  rare  among  native-born  women    in   the  densely 
populated  centers  of  the  Eastern  States.'     No  general  practi- 
tioner, in  a  lai^e  city  at  least,  can  hope  to  avoid  such  cases, 
and  it  is  likely  that  each  year  will  afford    him  one  or  more 
striking  examples.     It  follows  that  an  ability  to  recognize  deform- 
ities of  the  feinale  pelvis  is  a  necessary  accomplishment  for  every 
practitioner  of  medicine  who  may  be  called   upon  to    attend 
women  in  confinement,  and  that  a  knowledge  of  pelvimetry  is  as 
essential  to  the  intelligent  and  successful  practice  of  obstetrics 
as  are  percussion  and  auscultation  to  the  practice  of  medicine. 
European  statistics  bearing  on  the  frequency  of  contracted  pelves 
give  the  following  results :    Michaelis  found  in  1000  parturient 
women  131  contracted  pelves;  Litzmann,  149.     Winckel  found 
in  Rostock  5  per  cent,  in  Dresden  2.8  per  cent,  and  in  Munich 
9.5  per  cent,  of  contracted  pelves  among  pregnant  and  parturient 
women.     Winckel  believes  that   10  to    15  per  cent,  of  child- 
bearing  women  have  contracted  pelves,  but  that  in  only  5  per 
ant  is  the  obstruction  serious  enough  to  be  noticed.     Kalten- 
bach  puts  the  frequency  of  contracted  pelvis  at  14  to  20  per 
<*nt    In  Marburg  it  was  found  to  be  20.3  per  cent,  in  Gottin- 
ficn  22  per  cent.,  in  Prague  16  per  cent     Schauta  estimates  it 
^  20  per  cent.     In  French  statistics  the  frequency  is  from  5  to 
'6  per  cent  ;  in  Austrian,  from  2  to  8  per  cent. ;  in  Russian, 
'•"om  I  to  5  per  cent. 

OusHlcatioa  of  Anomalies  in  tiie  Female  Pelvis. — All  classifica- 
.''Ons  are  merely  a  convenience  for  the  teacher  and  student  It 
**  rarely  possible  to  draw  sharply  defined  lines  between  varying 
**ianifestations  of  a  condition.  The  majority  of  German  authors 
^^Ilow  Litzmann's  classification  of  abnormalities  of  the  female 
l^lvis,  by  which  they  are  broadly  divided  into  those  of  size  and 
^liose  of  shape.  Modem  French  authors  adopt  the  still  less 
Satisfactory  division  of  oversize,  undcrsize,  and  anomalies  of 
inclination.  Schauta's  classification  is,  in  my  opinion,  the  most 
convenient,  and  I  have  utilized  it,  with  a  slight  modification.^ 

'J.  W.  Williams,  "Obstetrics,"  vol.  i,  Nos.  5  and  6. 

•  In  the  Maternity,  the  Philadelphia,  the  Univer>ity  Hospitals,  and  in  the  Soiith- 
ea<item  Dispensary  .Service,  there  have  been  over  gooo  l)irlhs  <luring  my  connection 
with  these  institutions.  The  proportion  of  deformed  pelves  is  probably  the  same  as 
that  fouiKl  by  Crossen  and  Williams  in  their  hospital  statistics,  so  lliat  I  have  had  the 
opportunity  of  observing  aliout  630  deformed  pelves,  indudinjj  many  of  the  rarest  types. 
In  my  own  private  patients,  however,  I  have  hanlly  ever  seen  a  deformed  pelvis,  and 
I  imagine  they  are  extremely  rare  in  the  healthy  ai^ricnltiiral  districts  of  America. 

»  Mailer's  "  Handbuch." 
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ANOMALIES    OF    THE    PELVIS    THE    RESULT    OF    FAULTY 
DEVELOPMENT. 

Simple  flat  pelvis. 

Generally  equally  contracted  pelvis  ( justo-minor). 
Generally  contracted  flat  pelvis  (non-racliitic). 
Narrow  funnel-shapetl.  fetal,  or  unileveloped  pelvis. 
Im[ierfect  development  of  one  sacral  ala  (Naet^ele  pelvis). 
Imperfect  develoj)mcnt  of  both  sacral  aLt  (Robert  pelvis). 
Generally  equally  enlarged  pelvis  (justo-major). 
Split  pelvis. 

ANOMALIES    DUE    TO     DISEASE   OF   THE    PELVIC    BONES. 

Rachitis. 

Osteomalacia. 

New  growths. 

Fractures. 

Atrophy,  caries,  and  necrosis. 

ANOMAUES    IN    THE    CONJUNCTIONS   OF   THE    PELVIC    nONES. 

Abnormally  firm  union  (synostosis),  which  is  found  in  elderly 

primiparaj,  particularly  at  tlie  sacrococcygeal  joint  and 

in  the  joints  between  the  coccygeal  bones  : 

Synostosis  of  the  symphj'sis. 

"  "    one  or  both  .sacro-iliac  synchondroses. 

"  "    the  .sacrum  with  the  coccy.x. 

Abnormally  loose  union  or  separation  of  the  joints : 
Relaxation  and  rupture. 
Luxation  of  the  coccyx. 

ANOMALIES    DUE   TO    DISEASE   OF   THE   SUPERIMPOSED   SKELETON. 

Spondylolisthesis. 

Kyphosis. 

Scoliosis. 

Kyjiho.scoliosis. 

Lordosis. 


ANOMALIES    DUE   TO    DISEASE   OF  SUBJACENT   SKELETON.  _ 

Coxalgia. 

Luxation  of  one  femur. 

Lu.xation  of  both  femora. 

Unilateral  or  bilateral  club-foot 

Absence  or  bowing  of  one  or  of  both  lower  extremities.1 
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DiaCiHMis  ol  Pelvic  Aaomalies;  Pelvimetry. — Deformities  of  the 
female  pelvis  may  be  detected  by  the  history  of  the  patient,  by 
ber  appearance,  by  palpation  of  the  exterior  and  interior  of  the 
pelvis,  and  by  external    and   internal  measurements   of  those 
pelvic  diameters  that  are  accessible,  or  of  salient  points  on  the 
woman's  body  corresponding  as  nearly  as  possible  with  the 
internal  measurements  desired,  the  relations  between  the  last 
two  having  been  ascertained  by  many  observations  on  dead  and 
Hving  bodies.     It   has   recently  been    proposed  to   utilize  the 
Roentgen  rays  in  the  diagnosis  of  pelvic  deformities,  but  this 
method,  while  it  shows  anomalies  of  form,  as  in  a  Naegele 
pelvis,*  is  inferior  to  digital  and  instrumental  pelvimetry  in  deter- 
mining the  extent  of  anomalies  in   size.*     For   taking  pelvic 
measurements  the   examiner's    fingers,  a  tape-measure,  and  a 
modified   mathematician's   calipers — ^a  pelvimeter — are   usually 
employed.     Baudelocque  (1775)  was  the  first  to  devise  the  pel- 
vimeter in  ordinary  use.     He  laid  the  foundations  of  pelvimetry, 
and  his  instrument  and  methods  are  in  use  at  the  present  time 
(Figs.  285—288).     It  is  convenient  to  describe  the  measurements 
of  the  diameters  of  the  pelvic  inlet,  pelvic  cavity,  and  pelvic 
outlet  separately. 

Measurement  of  the  Anteroposterior  Diameter  of  the  Superior 
Strait. — ^This  measurement,  the  most  important  in  the  pelvis, 
can  not  be  taken  directly.     It  must  be  estimated  by  several 
plans.     Baudelocque  was  the  first  to  point  out  the  relation  be- 
f»een  the  measurement  from   the   depression   under   the  last 
spinous  process  of  the  lumbar  vertebrae  to  the  upper  edge  of  the 
symphysis  pubis,  and  the  true  conjugate  diameter  of  the  pelvic 
"ilet     To  this  external  measurement  the  name  "external  conju- 
S^tt"  was  given,  but  it  is  often  called  "the  diameter  of  Bau- 
''^locque "    (Fig.  288).       Its   discoverer   believed    the    relation 
**etween  the  external  and  internal  diameters  to  be  constant, — 
*hat  the  one  exceeded  the  other  by  8  to  8.75  centimeters. — but 
'n  this  he  was  mi.staken.     The  line  of  the  external   diameter 
^oes  not  usually  coincide  with  the  line  of  the  internal,  and  the 
thickness  of  bones  and  superimposed  structures  differs,  of  course, 
in  each  individual.     In  thirty  cases  in  which  Litzmann  had  an 
opportunity  to  compare  the  measurement  of  the  external  conju- 
gate taken  during  life  with  the  actual  measurement  of  the  true 
conjugate  taken  after  death,  there  was  an  average  difference  of 
9.5  centimeters,  but  the  maximum    difference  was   12.5  centi- 
meters and   the    minimum    7    centimeters, — a  variation   of  5.5 

•  Badin,  "  L'Obstitrique,"  1897,  p.  500. 

'See  Lewy  and  Thumin,  "Deutsche  med.  Wochenshr.,"  1897,  No.  32;  also 
Mfillefbeioi,  ibiJ.,  No.  39. 
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Biitimeters  in  a  small  numher  of  cases.  Michaelis  found  a 
ifTerence  of  0.6  to  3.2  centimeters  and  Schroeder  1.25  to  3 
mtimetcrs  between  the  external  conjugate  of  the  livin;,'  body 
nd  that  of  the  dried  s[3ecimen.  The  measurement  of  the  exter- 
al  conjujjate,  therefore,  is  not  to  be  relied  upon  in  makintr  an 
Stimatc  of  tlic  size  of  the  true  cnnjuyatc.  It  sinijily  serves  to 
idicate  the  probability  or  the   improbability  of  pelvic  contrac- 
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Fig.  288. — Mnuuring  the  external  conjuj;aie  iliameter  upon  the  living  Temale 

(Uickiiisoii). 

on.  An  extemal  conjugate  of  16  centimeters  or  under  means 
brtainly  an  antcroposteriorly  cotitracted  pelvis ;  between  16 
ild  ig  centimeters  the  pelvic  inlet  will  be  contracted  in  more 
|jan  half  the  cases;  between  ig  and  21.5  centimeters  there  will 
e  but  ten  per  cent,  of  contracted  peK-es  ;  and  above  2 1. 5  ccnti- 
Heters  it  is  almo.st  certain  that  the  conjugate  diameter  of  the 
civic  inlet  is  not   contracted  at  all.     Tlic  external  conjugate 


Fig.  289.  —  Kile-  or  li«en(je-'ilia)-)eil  l"ij;urf  on  the  back,  uiilicaling  position  of  the 
depression  uiidrr  the  last  luiubor  vertebra  and  the  posterior  superior  spines  of  ihe 
ilia. 

a  slieet.  The  examiner  stands  at  the  patient's  back,  lacing  her 
head.  The  tie[>ression  below  the  last  spinous  process  of  the 
lumbar  vertebra;  is  found  bv  rubbing  a  fin|^er-tip  over  the  lumbar 
spines  from  above  downward  until  the  finger  sinks  into  the  de- 
pression sought  and  feels  no  more  prominent  spinous  process 
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below.  1    Occasionally  this  point  is  perceptible,  a  lozenge-shaped 

figure  being  made  by  the  depression   under  the  last  lumbar 

vertebra,  the  posterior  superior  spines  of  the  ilium,  and  the  tip  of 

the  sacrum  (Fig.  289).    The  knob  at  the  end  of  one  branch  of  the 

pelvimeter  is  placed  firmly  in  the  depression  under  the  spinous 

process  of  the  last  lumbar  vertebra,  and  is  held  there  with  one 

hand,  while  the  fingers  of  the  other  hand  find  a  point  on  the 

symphysis  pubis  about  ^  of  an  inch   below  its  upper  edge, 

on  which  point  the  other  branch  of  the   pelvimeter  is    firmly 

set;  the  pelvimeter  having  been  so  placed  that  the  indicator  is 

turned  toward  the  examiner ;  the  measurement  is  therefore  easily 


Fig.  390. — Stein's  instniment  for  direct  ineasurftnent  of  the  conjugate. 


"^d  off"  as  soon  as  the  pelvimeter  is  in  proper  position.     It  is 
**'>  the  average,  in  well-built  women,  20  J^  centimeters. 

The  best  measurements  for  determining  the  length  of  the 
**lteroposterior  diameter  of  the  pelvic  inlet  arc  those  taken  from 
'He  lower  edge  of  the  symphysis  pubis  to  the  promontory  of  the 
^crum, — ^the  diagonal  conjugate  diameter, — and  the  distance 
*VtH'een  the  upper  outer  surface  of  the  symphysis  pubis  and  the 
P»romontory  of  the  sacrum.  The  diagonal  conjugate  diameter 
*s  one  side  of  a  triangle,  the  other  two  sides  of  which  are  the 
lieight  of  the  symphysis  and  the  true  conjugate.  The  distance 
between  the  outer  upper  surface  of  the  symphysis  and  the  pro- 
montory of  the  sacrum  differs  from  the  true  conjugate  by  the 
thickness  of  the  upper  portion  of  the  symphysis.  Smellic  was 
accu.stomed  to  estimate  roughly  the  length  of  the  true  conjugate 
by  a  digital  examination,  basing  his  estimate  on  the  ease  with 
which  the  promontory  could  be  reached.  In  the  latter  part  of 
the  eighteenth  century  Johnson  *  proposed,  for  estimating  the 

'  Michaelis  preferred  the  measurement  from  the  tip  of  the  lost  lumbar  spinous 
process,  instead  of  from  the  depression  below  it. 

'Robert  Wallace  Johnson,   "A  New  System  of   Midwifery,"  etc.,   London, 
1769- 


can   not 
beginner  in' 
rules  : 

J  lave  tl 
with  liic  till 
out  of  the 


Fig.  iSri.  _  i 
depression  uiuIm 
ilia. 

a  sheet.     Th. 
head.     Til 
lumbar  vri 
spines  froi, 
prcssion  s. 


^  Bamnoer  of  ubok. 

,si.fa-.3ia.i  BCtkwf  which  consisted  of  inserting  the 
i  a  iit»«ith  of  the  womb  and  then  spreading 

:  Ik  jimwtm-  and  the  sacrum.     A  few  j-ears 

_-.  j^jtaAsari  a  graduated  rod  for  measuring  the 
ifciiwcdlge  oftlic  S}Tnphysis  pubis  and  the 
d md third  sacral  %ertebriB.     Thisdist- 
ittkcmeiaXtoone  inch  greater  llian  the  tnie 
aroBtmctcd  the  instrument  for  the  direct 
tr  ti^^  sho\vn   in   figure    290.      Many 
tm  ka  constructed  on  this  prindplc.  but 
ai: s >k Irnng  tcmale,  for  ob\ious  reasons. 
(atbc»  propose  the  measurement  of  the 
K  ^  tk  subtraction  from  it  of  an  a^rragc 
figure  ( i-i    of  an  inch) 
to  determine  the  length 
of  the   true    conjugate. 
His  method,  exactly  as 
he  described   it,  is  still 
in  use.  with  the  excep- 
tion   that     two    fingers 
in."itcad  of  one  arc  em- 
ployed in  measurinfjthe 
distance     between   the 
sy  mphysis  and  the  pro- 
monlory.      To  mea.sure 
the  liiagonal  conjuyaic 
correctly,  the  examiner 
must  have  the  skill  that 
comes   of  practice,  ai^"* 
he    niu.st     conduct    l**^ 
e.xaminatioii  in   a  caf^" 
fill  and  methodical  nii**^' 
ner. 

i'l    the   lithotomv  v^j^*' 

or    bed   on    which    sJ^* 
■M«t\vell  over  it.      The  e.xamin  ^^ 
^»aints  the  first  two  fingers  with  ^*-  *^ 
■fcw  fingers,  held  stiffly  extended,  i:^  ^ 
of  the  second   finger  finds  a\-^ 
.,  jie  sacrum.     Care  must  be  exe  ^ 
Msbir  for  the  first  sacral  vertebra  c^^*' 
urtfae  first  sacral  vertebra, — mistike-'-^ 
-jjed  "  double  promontorv. ' '     Witr  /* 


Tile  patient  is  p*-** 
lithotomy  p(j 
tion  and  is   brought 
the   edue  of    the    tafc^^ 
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the  tip  of  the  second  finger  resting  firmly  in  place  upon  the 
middle  line  of  the  promontory,  the  radial  side  of  the  hand  is 
elevated  until  the  impress  of  the  arcuate  ligament  under  the  lower 
edge  of  the  symphysis  is  plainly  felt  upon  it.  With  a  finger-nail 
of  the  other  hand  a  mark  is  made  upon  this  point  of  the  examin- 
ing hand,  which  is  then  withdrawn  (Fig.  291).  The  distance 
between  this  mark  and  the  tip  of  the  middle  finger  held  extended 
is  taken  by  a  pelvimeter.  This  distance  is  the  diagonal  conjugate. 
By  the  observation  of  many  subjects,  alive  and  dead,  an  agreement 
has  been  reached  that  1.75  centimeters  should  be  subtracted  from 
the  diagonal  conjugate  to  obtain  the  true  conjugate  diameter. 
But  the  acceptance  of  tliis 
average  difiercnce  depends 
upon  a  normal  height  of  the 
symphysis,  4  centimeters ; 
a  normal  angle  between 
the  axis  of  the  pubis  and 
the  true  conjugate,  105°  ; 
a  normal  thickness  of  the 
symphysis,  and  a  normal 
height  of  the  promontory 
(Figs.  292  to  296).  These 
factors,  however,  are  not 
constant,  and  if  they  vary 
much  from  the  normal,  the 
most  skilful  and  most  ex- 
perienced obstetrician  may 
be  woefully  misled  in  his 
estimation  of  the  true  con- 
jugate. I  have  had  under 
my  care  a  rachitic  dwarf  in 
whom  there  was  more  than 
3  centimeters'  difference  between  the  diagonal  and  true  conju- 
gates, and  Pershing  found,  among  ninety  pelves  in  the  museums 
of  Philadelphia,  a  difference  varjang  from  0.8  centimeters  to  3.6 
centimeters.  It  is  declared  that  these  sources  of  error  may  be 
eliminated  by  the  following  corrections :  For  every  degree  of 
increase  in  the  conjugatosymphyseal  angle  add  half  the  number 
of  millimeters  to  the  sum  to  be  subtracted  from  the  diagonal 
conjugate,  and  vice  versa  ;  also,  for  everj'  0.5  centimeter  increase 
in  the  height  of  the  symphysis  over  the  normal  add  0.3  centi- 
meter to  the  sum  to  be  subtracted  from  the  diagonal  conjugate, 
and  vice  versa.  While  these  rules  are  admirable  for  the  study 
of  the  dried  specimen  in  a  museum,  they  are  not  easily  applied 
to  the  living  pregnant  female.     T*     '    *  *♦  of  the  symphysis 


.//* 


Fig.  292. — Effect  of  different  inclinations 
of  the  pubis  upon  the  relationship  between 
the  true  and  the  diagonal  conjugate  diameter 
(Ribemont-  Dessaignes) . 


variations  in  the  angle 
of  tlie  symphysis,  a 
much  more  important 
source  of  error,  can 
only  be  surmised.  In 
cases  upon  the  border- 
line between  the  re- 
lative and  absolute 
indications  ("or  Cesa- 
rean section  in  which 
the  difference  of  a 
centimeter  would  dc-  _ 
cidc  one  for  or  against  H 
the  operation  I  prefer 
the  measurement 
between  the  upper 
outer  edge  of  the 
symphysis  pubis  and  the  promontory  of  the   sacrum   for  the 
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395. — Effect  of  different  heights  of  the  symphysis  upon  the  relationship  between 
the  true  and  the  diagonal  conjugate  diameter  (Ribemont-Dessaignes). 


Fig.  396. — Effect  of  the  lessened  slant  outward  of  the  symphysis  in  a  rachitic 
is  upon  the  relationship  between  the  true  and  the  conjugate  diameter  (Ribemont- 
saignes). 
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estimation  of  the  true  conjugate,  having  demonstrated  its  supe- 
rior accuracy  in  practice.  For  taking  this  measurement  the 
patient  is  put  in  the  dorsal  posture,  with  the  buttoclvS  projecting 
beyond  the  edge  of  the  table  or  bed  on  which  she  lies.  A  mark 
with  the  point  of  a  lead-pencil  is  made  on  the  skin  over  the 
symphysis  pubis,  about  'g  of  an  inch  below  the  upper  edge 
The  two  fingers  of  the  left  hand  are  inserted  in  the  vagina,  as 
in  measuring  the  diagonal  conjugate.  The  tip  of  the  middle 
finger,  having  found  the  middle  line  of  the  promontory,  is 
moved  a  little  to  the  patient's  right,  and  tip  h  of  the  pelvimeter, 
shown  in  figure  297,  is  made  to  take  its  place.  VN^hiic  the 
examining  physician  holds  the  shaft  of  the  pelvimeter  firmly  in 


Fig.  297. — Author's  pelvimeter :  «,  For  tnraNuriiig  the  true  conjugate  plus  ll*^ 
thickness  of  the  symphysis;  h,  with  extra  lip  added  for  measuring  the  tbiclcue&s  i^' 
the  syinpliyiis. 


place,  an  assistant  adjusts  tip  a  of  the  movable  bar  over  th<^ 
mark  made  on   the  .symphysis.      This  bar  is  then  .screwed  tight^p*- 
the  whole  pelvimeter  is  removed,  and  the  distance  between  \\\(^ 
tips  is  found  by  a  tape-measure.       This   distance   is    the    con- 
jugate plus  the   thickness   of  the   .'symphysis   ( hig.  298).     The 
latter  I  have  found  to  be  i  centimeter  in  twenty-six  dried  pelves, 


1  '^  centimeters 


in  nine,   i  '->  centimeters  in   thirteen,  i  V^  centi- 


meters in  four,  and  2  centimeters  in  three  specimens — one  a 
high-grade  rachitic  pelvis,  another  of  the  masculine  type,  and 
the  third  a  justomajor  pelvis.  The  thickness  of  the  symphysis 
is  measured  as  shown  in  figure  299.  In  living  subjects  the  inde.x- 
finger  of  the  left  hand  must  find  the  inner  surface  of  the  symphy- 
sis  pubis,  and  must  follow  it  up  to  within  about  Ig  of  an  inch 
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he  top,  where  it  bulges  to  its  full  thickness.     On  this  point 

tip  of  the  pelvimeter  is  placed,  and  it  is  then  held  in  position 

ween  the  ends  of  the  first  and  second  fingers ;  the  other  tip 

the  instrument  is  adjusted  over  the  mark  made  on  the  skin 


298. — Measuring  the  true  conjugate,  plus  the  thickness  of  the  symphysis,  witii  the 
author's  pelvimeter. 


499. — Measuring  the  thickness  of  the  symphysis,  with  the  author's  pelvimeter. 


emally ;  the  distance  is  read  off  from  the  indicator  provided 
the  purpose.  It  is  not  necessary  to  make  an  allowance  for 
thickness  of  the  tissues  over  the  symphysis,  for  this  is 
luded  in  both  measurements,  and  on  subtracting  one  from 
:  other  the  necessary  correction   is  made.     The  tissues  over 
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the  inner  surface  of  the  symphysis  can  usually  be  so  com- 
pressed by  the  knob  of  the  pelvimeter  as  to  be  practically  elimi- 
nated. If  this  is  impossible,  as  may  happen  in  some  primipanc, 
a  small  allowance  may  be  made  for  these  tissues — say,  at  the 
most,  0.5  centimeter.  In  measuring  a  pelvis  by  this  method  it 
may  be  necessary  to  anesthetize  the  patient ;  and  tiiis  is  well 
worth  while  if  a  decision  between  some  of  the  more  serious  ob- 
stetrical operations  is  to  be  based,  as  it  must  be,  upon  an  accur- 
ate estimation  of  the  true  conjugate.^ 

Mtasurentent   of  the    Traitsvcrsc    Diameter   of  the  Supmor 
Strait. — The  transverse  diameter  of  the  pelvic  inlet  can  not  be 
measured  directly,  nor  can  it  be  estimated  accurately.     Fortu- 
nately, it  is  not   necessary  to  do  it.      It  is  sufficient  to  deter- 
mine whether  there  is  a  decided  diminution  of  the  measurement, 
without  determining  the  exact    degree    of   lateral    contraction. 
To   do   this   the   following   measurements  are  relied  upon :  The 
distance    between  the    anterior  superior    spinous    processes  of 
the  iliac  bones,  whicli  in  well-formed  women  is  26  centimeters; 
the  distance    between  the  crests    of   the   iliac  bones,   29  centi- 
meters ;  the  distance  between  the  trochanters,  3 1  centimeters ;  tb<^ 
distance  between  the  po.sterior  superior  spinous  processes  of  tV^e 
iliac  bones,  9.8  centimeters  ;   the  distance  between  the  subput»*^ 
ligament  and  the   up[jcr  anterior  angle  of  the  great  sacro.sciat''' 
notch,  which,  according   to   Lohlein,  is   2  centimeters  less  th**** 
the  transverse  diameter  of  the  inlet ;  finally,  an  estimation  of  tJ"**^ 
width  of  the  pelvic  inlet  by  a  vaginal   examination.      In  takir*^ 
the  e.xternal  measurements  the  woman  is  placed  upon  her  bacV^' 
The  salient  points  are  easily  found  except  in  the  case  of  the  iVti*-'" 
crests.     They  arc  discovered  by  moving  the  knobs  of  the  pei  ' 
vimeter  evenly  along  the  crests  of  the  ilia  until  the  two  oppositr^ 
points  most  widely  separated  from  each  other  are  found.      If  th*^ 
crests  are  no    further,  or  even   less,  separated  from  each    othe 
than  the  spines,  points  five  centimeters  back  of  the  latter  are  arbi 
trarily  selected  as  the  sites  of  the  crcits.     The  posterior  superio 
spinous  processes  are  often  marked  by  distinct   dimples  on  th^^ 
woman's  back.     The  internal  measurement  of  Lohlein  is  mader 
by  the   fingers   in   the  vagina.      If  all    these   measurements  anr 
much  less  than  normal,  a  lateral  contraction  of  the  pelvis  may 
be  assumed,  and  the  degree  of  contraction  is  roughly  estimated 
by  the  amount  of  decrease   in  the   measurements,  although   the 
relation  between  these  measurements  and  the  distance  sought  is 


'  Wellenbcrph  wts  Ihe  first  to  employ  tliis  principle  in  prlvimelp,-.  His 
pelvimeter  was  improvetl  upon  by  van  Huevel,  and  in  recent  limes  by  Skutsch  and 
by  liullilt  ("Deulsche  nn-d.  Wochcn.,"  No.  13,  1890;  "j\mcr.  Jour.  Olistetrics," 
1893 ;  Mllller's  "  Ilandbuch  der  GeburUhQIfe,"  vol.  ii,  pp.  255,  260,  261). 
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Txg.  300. — Skntsch's  method  of  measuriDg  the  conjugate  diameter. 


\\    /?--^ 


Fig.  301. — Skutsch's  method  <A  measaring  the  transverse  diameter  of  the 
pelvic  inlet. 
28 
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very  variable.  The  efforts  of  Skutsch  and  of  others  before  him, 
accurately  to  measure  the  transverse  diameter  of  the  pelvic  inlet 
by  combined  internal  and  external  measurements,  have  not  yet 
been  crowned  by  success.  The  softness  of  the  tissues  exter- 
nally permits  the  external  knob  of  the  pelvimeter  to  sink  into 
the  flesh  to  a  varying  degree,  and  the  same  is  true  of  the  struc- 
tures within  the  pelvis.  It  is  difficult  also  to  keep  the  pelvimeter 
in  the  same  straight  line  when  the  internal  knob  is  changed 
from  one  side  to  the  other  (Figs.  300  and  301).  Moreover,  better 
results  in  practice  may  be  obtained  by  an  estimate  formed  by  a 
vaginal  and  a  combined  examination,  under  anesthesia  if  neces- 
sary, of  the  relative  size  of  the  transverse  diameter  of  the  pelvic 
inlet  and  the  anteroposterior  diameter  of  the  child's  head. 

Measurement  of  the  oblique  diameters  of  the  pehnc  inlet  \s 
required  only  in  obliquely  contracted  pelves.  It  will  be  referred 
to  in  the  description  of  these  pelves. 

The  Measurement  of  the  Capacity  of  the  Pelvic  Cai'ity. — ^The 
capacity  of  the  pelvic  cavity  must  be  estimated  by  vaginal  ex- 
amination. There  is  no  plan  by  which  accurate  measurements 
can  be  made.  It  is  sufficient  to  estimate  the  size  and  the  shape 
of  the  pelvic  canal  by  palpating  the  lateral  walls  of  the  pelvis ; 
by  determining  the  curve,  perpendicularly  and  laterally,  of  the 
sacrum ;  by  noting  the  height  of  the  sacrosciatic  notches,  the 
approximation  of  the  tuberosities  of  the  ischia,  the  depth  of  the 

pelvis,    and    the    direction    of  its 

P  canal ;  by  detecting,  possibly,  the 

presence  of  an  exostosis,  an  osteo- 
sarcoma, an    abnormally  project- 
ing spinous  process,  an  old  frac- 
ture, or  asynimctrj'  of  the  pelvic 
Willis  from  any  cause. 
Measurement  of  the  Transrerse 
g^        Diameter  of  the  Pelvic  Outlet. — The 
^        anteroposterior  diameter  of  the  in- 
\T'%r~<ry       ferior  strait  is  enlarged  during  labor 
/^    ^V/         by  tlie  displacement  backward  of 
the  coccyx.     The  transverse  diam- 
Fig.  .^02.  -Measurement  of  the  ^^^^   between  the  tuberosities  of 

anteroposterior  diameter  of  the  pel-  ... 

vie  outlet.  the  ischiatic  bones  is  constant,  and 

if  there  is  contraction  of  the  outlet 
the  greatest  resistance  to  the  escape  of  the  fetus  is  furnished  by 
these  firm  bony  eminences.  The  transverse  diameter  of  the  pelvic 
outlet  can  be  measured  directly  witli  ease.  The  woman  is  placed 
in  the  dorsal  posture,  with  thighs  and  legs  flexed.  The  distance 
between  the  tuberosities  of  the  ischia  is  measured  with  a  pel- 
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vimeter,  or  the  examining  physician  places  his  thumbs  squarely 
on  the  tuberosities,  and  an  assistant  measures  the  distance  be- 
tween the  physician's  thumb-nails. 

If  it  should  be  desired  to  measure  the  anteroposterior  diam- 
tUr  cf  the  pelvic  outlet,  this  may  be  done  as  is  shown  in  figure 
283, 1.5  centimeters  being  subtracted  for  the  thickness  of  bone 
and  superimposed  structures.  Or,  the  extended  first  and  second 
finger  of  the  left  hand  may  measure  the  distance  from  the  lower 
^  of  the  symphysis  pubis  to  the  tip  of  the  sacrum. 

Description  of  the  Several  Varieties  of  Abnormalities  in 

the  Female   Pelvis. — ^The  simple  flat  pelvis  (Fig.   303)   is   the 

eariiest  recognized  form  of  contracted  pelvis — the  pelvis  plana 

ofDeventer,  who  did  not,  however,  make  a  distinction  between 

the  simple  flat  and  the  rachitic  flat  pelvis.     It  is  doubtful,  indeed, 

if  he    knew    the    difference 

betn'cen  the  two.     Betschler 

was  the  first  to  point  out  the 

distinctive  features  of  this  form 

of  pelvis.    In  Europe  it  is  the 

commonest    variety    of    de- 

fonned  pelvis.  Schroder  states 

that  it  is  seen  more  frequently 

than  all  the  other  forms  put 

t(^ether.     In   America   it  is 

also  common,  but  the  equally 

generally  contracted  pelvis  is 

encountered  here  as  often  or 

perhaps    oftener.      Out    of  a 

series  of  316  pelves  in  women 

of    American    birth,    I    have 

found  eighteen  (a  percentage 

of  5.6)  with  the  measurements  characteristic  to  some  degree  of  a 
simple  flat  pelvis. 

Cliaracteristics. — In  the  simple  flat  pcKis  the  sacrum  is  small 
and  is  pressed  downward  and  forward  between  the  iliac  bones, 
but  is  not  rotated  forward  on  its  transver.se  axis.  The  antero- 
posterior diameter  is  contracted,  therefore,  throughout  the  whole 
of  the  pelvic  canal.  The  contraction,  howe\cr,  is  not  often 
great  It  is  scarcely  ever  below  8  and  is  usually  not  under 
9.5  centimeters." 


Fig.  303. — Simple  flat  pelvis:  C.  v., 
8^  cm.;  tr.,  \t,%  cm.;  obi.,  123/  cm.' 
(model  in  author's  collection,  UniveiTiity 
of  Pennsylvania). 


'  The  abbreviations,  c.  v.,  tr.,  and  obi.,  will  be  uscil  tliroughout  to  designate  the 
tnie  conjugate,  the  transverse,  and  oblique  diametrrs  of  the  ()elvic  inlet. 

*  Engelken  has  described  a  specimen  with  a  true  conjupatc  of  4.8  centimeters, 
a  diafjonal  conjugate  of  7.5  centimeters,  with  transverse  and  oblique  <llamelers  of  the 
inlet  13.3  and  12.4  centimeters  respectively.     This  >pecimcn  is  unique. 


436  THE  PA  THOL  OGY  OF  LABOR. 

The  transverse  diameter  is  as  great  as,  or  possibly  greater 
than,  that  of  the  normal  pelvis.  Occasionally,  however,  in  pelva 
approaching  the  type  of  the  generally  contracted  flat  pelvis  the 
transverse  diameter  may  be  found  somewhat  diminished.  There 
is  in  these  pelves  quite  frequently  a  double  promontory  formed 
by  the  abnormal  projection  of  the  cartilaginous  junction  between 
the  first  and  second  sacral  vertebrae.  The  line  drawn  between 
the  lower  promontory,  or  the  second  sacral  vertebra,  and  the 
symphysis  is  often  as  small  as,  or  smaller  than,  the  true  con- 
jugate.^ 

Etiology. — ^The  simple  flat  pelvis  has  been  ascribed  to  heredity, 
to  an  arrested  rachitis,  to  overwork  before  puberty  (especially 
the  carrying  of  heavy  weights),  to  premature  attempts  to  walk 
or  to  sit  up,  and  to  the  weight  of  a  heavy  trunk  upon  a  pelvis 
ill  fitted  to  bear  it  on  account  of  weakness  of  its  ligaments.  It 
is  probable  that  in  the  majority  of  these  pelves  the  form  is 
inherited  and  congenital.  It  has  been  found  by  Fehling  in  a 
number  of  fetuses  and  new-bom  infants. 

Diagnosis.  —  The  simple  flat  pelvis  is  easily  overlooked. 
There  is  nothing  in  the  patient's  appearance  or  histor>'  to  sug- 
gest the  deformity,  unless  she  has  had  difficulty  in  previous 
labors.  The  characteristic  signs  are  the  diminished  anteropos- 
terior diameter,  determined  by  internal  and  external  measure- 
ments, and  a  transverse  diameter  as  great  as,  or  greater  than, 
normal,  or  perhaps  a  trifle  under  the  normal  measurement.  This 
last  point  is  determined  by  measurements  externally  and  by  the 
internal  palpation  of  the  pelvic  canal.  In  measuring  the  conju- 
gate diameter  of  the  flat  pelvis  one  must  take  into  account  the 
lessened  inclination  of  the  .symphysis  outward,  its  height,  some- 
what below  the  normal,  and  the  low  position  of  the  promon- 
tory. Usually  the  average  sum  of  i  3^  centimeters  is  a  sufficient 
amount  to  subtract  from  the  diagonal  conjugate.  If  there  is  a 
double  promontorj',  as  is  frequently  the  case  in  this  form  of 
pelvis,  the  conjugate  must  be  measured  from  the  promontorj' 
nearest  to  the  .symphysis,  usually  the  lower  (Fig.  304). 

Influence  Upon  Labor. — From  the  failure  of  the  presenting 
part  to  enter  the  pelvis  during  the  last  weeks  of  gestation  there 
is  frequently  some  degree  of  pendulous  abdomen,  especially  in 
women  with  abdominal  walls  relaxed  from  previous  pregnancies. 
The  uterus  is  sometimes  broader  than  common,  and  is  often 
tilted  to  one  side.     The  presenting  part,  if  the  head,  may  be  loose 

'  Crcdi  found,  in  nine  pelves  with  a  double  promontory,  the  conjugate  from  the 
true  promontory  longer  in  four  and  shorter  in  three  cases  than  the  conjugate  measured 
from  the  false  promontory.  In  two  cases  the  two  conjugates  were  of  equal  length 
("  Klin.  Vortrige  Uber  GeburtshUlfe,"  Berlin,  1853). 
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above  the  superior  strait,  resting  on  one  iliac  bone  or  on  the 
symphysis,  or  it  may  be  pressed  down  firmly  upon  the  brim  in  a 
tmisverse  position,  to  accommodate  its  longest  diameter  to  the 
Inigest  diameter  of  the  pelvic  inlet     Malpresentations  are  com- 
mon, as  is  also  prolapse  of  the  cord  and  of  the  extremities. 
The  membranes  may  protrude  in  a  cylindrical  pouch  from  the 
extemal  os  as  the  liquor  amnii  is  forced  out  of  the  uterus  without 
obstruction  from  the  imperfectly  engaged  head.     From  the  same 
ause  an  early  rupture  of  the  membranes  is  likely.     According 
to  Litzmann,  natural  forces  end  the  labor  in  seventy-nine  per 
cent  of  cases,  but  in  fifty  per  cent,  the  head  is  not  fully  engaged 


Fif.  JQ4. — The  two  conjugates  of  a  double  promontory:  Prom.,  true  promontory ; 
F.  P.,  fa&e  promontory  (Ribemont-Dessaignes). 

Until  the  os  is  completely  dilated.  The  dilatation  of  the  os  pro- 
ceeds slowly,  for  the  head  does  not  descend  low  enough  to  press 
upon  the  cervix.  Consequently  the  dilatation  must  be  effected 
by  a  retraction  of  the  cervix  over  the  head  or  by  the  distended 
membranes.  Should  the  latter  rupture,  the  os,  although  consider- 
ably dilated,  may  retract  until  the  head  at  length  descends  and 
again  dilates  it.  After  the  obstruction  at  the  superior  strait  is 
passed, — ^where,  of  course,  it  is  greatest, — the  head  usually  de- 
scends the  remainder  of  the  birth-canal  with  ease  and  rapidity, 
but  labor  may  be  prolonged  by  an  exhaustion  of  the  natural  forces 
in  the  attempt  to  secure  engagement.     The  apparent  anomalies  in 
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the  mechanism  of  labor  characteristic  of  this  deformed  pelvis  are 
in  reahty  the  best  possible  provision  for  the  spontaneous  obviation 
of  the  obstruction.     The  transverse  position  of  the  head  at  the 
inlet,  tlie  increased   lateral  inclination,  and  the  inijx'rfect  flexion 
are  designed  to  accommodate  the  size  and  the  shape  of  the  head 
to  the  unnatural  size  and  shape  of  the  pelvic  inlet.      An  explana- 
tion of  these  peculiarities  in  the  engagement  of  the  head  may  be 
found   in   the  altered   relation  of  expulsive  and   resistant  forces. 
The  head,  forced  down  upon  the  fl.ittened  brim  and  free  to  move 
upon  the  neck,  rotates  until  its  longest  diameter  is  adjusted  to 
the  greatest  diameter  of  the  inlet — the  transverse.      It  seeks  the 
direction  of  least  resistance,  as  any  inert  body  will  when  propelled 
through  a  contracted  canal.      Rut  the  transverse  position  of  tlie 
head  alone  is  not  sufficient  to   overcome  the  obstruction.    The 
biparietal  diameter  of  the  head  is  too  large  to  enter  the  conjugate 
of  the  pelvis.     The   occiput,  the  bulkiest  portion  of  the  skull, 
seeks  the  greater  space   to   one  side   of  the   promontory,  and  is 
pushed   against  the  lateral  brim  of  the  pelvis — the  iliopectineal 
line.      Here   it  is  arrested.      Further  propulsion   of  the  head  ^* 
secured  by  a  movement  of  partial  extension,  which  brings  tVic 
small  bitemporal  instead  of  the  larger  biparietal   diameter  of  tW« 
head  in  relation  with  the  contracted  conjugate.    Still,  the  obstr*-**'' 
tion   may  not  be  overcome.      Both   sides  of  the  head   may    ^'^ 
unable  to  enter  the   pelvis  at  once.     One  side  is  propelled  ir^ 
the    pelvic    canal,  the    other    is    held    back.     That    side    whi* 
encounters  the  most  resistance  will  naturallv  be  the  last  to  ent^  .^^e 
Thus  it  is  that  usually  the  anterior  parietiil   bone,  slipping  vac^      ,.-^e 
easily  past  the  symphysis,  enters  first.     To  this  result  also  \.M  s- 

inclination  of  the  pelvic  axis  to  the  axis  of  the  trunk  contributt3=^\.„^ne 
Owing  to  the  anterior  position  of  the  whole  sacrum  and  to  tf  "TL-*^ 
diminished  anteroposterior  diameter  of  the  pelvic  outlet ;  c^ 
account,  also,  of  the  transverse  position  of  the  head  and  of  il 
imperfect  fle.xion,  rotation  of  the  head  on  the  floor  of  the  pelvi 
occurs  late,  and  occa.sionally  fails  altogether,  the  head  beinj 
expelled  from  the  vulva  in  its  original  transverse  or  in  an  obliqu* 
position. 

The  localized  pressure  to  which  the  maternal  structures  are 
subjected  results  sometimes  in  necrosis  of  cervical  tissue  over  the 
promontory  and   of  the   anterior  vaginal   wall   behind   the  sym- 
physis.     On   the   child's    head   the    caput    succedaneuni    is    not 
e.xaggerated,  because  the  head,  when  once  firmly  engaged  in  thes^ 
pelvis,  descends  the  birth-canal  rapidly,  but  there  is  apt  to  be 
depression  on  that  portion  of  the  skull  applied  to  the  promontory^ 
— namely,  on    the   posterior  parietal    bone   between  the  greater" 
fontanel  and  the  parietal  eminence,  usually  quite  close  to  the 
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tal    suture   (Fit;.    305).     Sometimes  a  succession    of  these 
dcpassions   or  a  gutter-shaped   groove  may  be  noted  in  a  line 
running  outward  and  forward   on   the  cliild's  skuil.      More  fre- 
quently the  course  of  the  Ivead  and  face  over  the  promontory  is 
marked  by  a  red  streak  running  from  the  depression  before  noted 
in  i  line  parallel  with  the  coronal  suture  toward  the  temple  if  the 
head  is  well  flexed  after  engagement,  or  to  the  outer  corner  of  the 
posterior  eye,  or,  in  case  of  extreme  flexion,  to  the  cheek  (Fig. 
;o6,  A,  B,  c).      Usually  the  posterior  parietal   bone  is  depressed 
below  the  anterior,  which  overlaps  it  at  the  sagittal  suture.     The 
ierior  side  of  the  skull  is  also  flattcneti  from  the  greater  and 
ore  prolonged  pressure  to  which  it  is  subjected.     Ordinarily 


Fig.  305. — Depression  in  the  parietal  bone  cansed  by  the  pressure  of  the 
promontory  (Winckel). 

lateral  inclination  of  the  child's  head  is  in  a  direction  from 
before  backward,  so  that  the  anterior  parietal  bone  [ire.sent.s  at  the 
center  of  the  superior  strait.  Occasionally  this  inclination  is  so 
exaggerated  that  the  ear  is  the  presenting  part.  F^.xceptionally 
the  lateral  inclination  takes  the  opposite  tiirection,  the  anterior 
parietal  bone  catches  on  the  rim  of  the  pubic  bones,  and  the 
posterior  parietal  bone  is  the  first  portion  of  tlie  child's  head  to 
enter  the  pelvis.  The  presentation  of  the  po.sterior  parietal  bone 
occurs  even  in  normal  pelves  as  a  r;ire  exception,  but  is  seen  in 
about  ten  per  cent,  of  contractetl  pelves  (Schauta),  and  is  the 
result  in  tliem  very  likely  of  firni  abdominal  walls  and  an 
increased  inclination  of  the  pelvic  inlet  to  the  a.\is  of  the  trunk. 


i 
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In  these  cases  the  anterior  parietal  bone  is  pushed  under  tiie 
posterior  at  the  sagittal  suture.  When  the  posterior  side  of  the 
head  by  descent  finds  room  in  the  hollow  of  the  sacrum  and 
moves  backward,  the  anterior  portion  of  the  skull  glides  over 
the  symphysis  and  the  sagittal  suture  moves  from  its  original 
position,  just  behind  the  symphysis,  toward  the  median  line  of 
the  pelvic  canal.  In  addition  to  these  anomalies  of  mechanism 
Breisky  describes  what  he  calls  an  "  extramedian  "  engagement 
of  the  head  in  cases  of  flat  pelvis  in  which  there  is  considerable 


?>^ 


^^^:      r 


Fig.  306. — Marks  made  by  the  promontory  on  the  child's  bead  and  face 
(Fritsch  and  Kastner). 


lordosis  of  the  lumbar  vertebrEE.  The  head  in  extreme  flexf 
is  forced  down  upon  half  of  the  pelvic  inlet,  and  enters  the  pell 
canal  on  this  side  alone.  Directly  the  ol>structing  promonto 
and  lumbar  vertebra  are  passed  the  head  descends  tlie  peU 
canal  with  rapidity  and  ease.  This  mechanism  was  noted  nin 
teen  times  in  Breisky's  clinic  among  2002  labors. ' 

'  "Die  Becken  .\noma1ien,"  by  Friedrich  .Schauta,  in  Mflller's  ••  Handbuch  i 
GeburtshUlfe,"  Bd.  ii ;  Betschler,  "  .^nnalm  dcr  klinischen  .\nslalten,"  i,  pp.  24, 
ii,  p.  31;  Engelken,  "  Dis.-Inaug.,"  MUnchen,  1878;  "  Zur  Kentniss  der  exh 
median  Einslellung  des  Kopfcs,"  Kohn,  *■  Frager  Zeitachrift  f.  lleilkunde,"  Bd.  i- 
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Jostominor  Pelvis. — In  this  type  of  contracted  pelvis  the 
form  of  the  female  pelvis  is  preserved,  but  the  size  is  (^minished. 
Three  divisions  of  this  pelvis  are  commonly  made  :  Ihe  juvenile, 
in  which  the  bones  are  small  and  slender ;  the  masculine,  in 
which  the  bones  are  large,  heavy,  and  thick ;  and  the  dwarf,  or 
pelvis  nana,  in  which  the  pelvis  is  very  diminutive  in  size  and 
the  pelvic  bones  are  not  joined  by  bony  union,  but  are  separated 
by  cartilage  as  in  the  infant.  The  innominate  bones  are  divided 
into  their  three  parts,  and  the  sacral  vertebrae  are  distinct  from 
one  another.  The  justominor  pelves  pass  by  insensible  grada- 
tions into  the  simple  flat,  the  transversely  contracted,  and  the 
generally  contracted  flat  pelves.  In  the  larger  cities  of  the  United 
States  the  justominor  pelvis  is  very  frequently  encountered.  It 
is  certainly  as  common  here  as  is  the  simple  flat  pelvis,  and  if 
one  were  to  judge  from  hospital  patients,  among  whom  there  is 
a  large  proportion  of  shop-  and  factory  girls,  this  variety  of 
contracted  pelvis  would  be  regarded  as  the  commonest. 

Characteristics. — While  it  is  convenient  to  speak  of  the  justo- 
minor pelvis  as  the  normal  female  pelvis  in  miniature,  the  de- 
scription is  not  strictly  accurate.  There  are  peculiarities  due  to 
an  arrest  of  development  which  give  to  the  equally  generally 
contracted  pelvis  some  of  the  features  of  an  infantile  pelvis. 
The  alae  of  the  sacrum  are  narrower  than  they  should  be  in 
comparison  with  the  bodies  of  the  vertebrae.  The  sacrum  is 
short  and  is  not  pushed  as  far  forward  between  the  iliac  bones 
as  it  usually  is  ;  it  shows  also  a  diminished  forward  inclination, 
and  on  its  anterior  surface  a  greater  lateral  and  a  less  marked 
perpendicular  concavity  than  common.  The  distance  between 
the  posterior  superior  spinous  processes  of  the  iliac  bones  is 
relatively  great,  on  account  of  the  posterior  position  of  the 
sacrum  and  its  slight  rotation  forward.  The  conjugatosym- 
physeal  angle  is  greater  than  normal,  by  reason  of  the  lessened 
inclination  outward  of  the  symphysis  and  the  pubic  bones.  The 
promontory  is  high  and  not  prominent,  and  the  inclination  of 
the  pelvic  entrance  to  the  abdominal  axis  as  the  individual  stands 
erect  makes  a  more  obtuse  angle  than  it  does  in  the  normal 
pelvis.  The  bones  in  this  form  of  contracted  pelvis  are  com- 
monly small  and  slender,  except  in  the  rare  masculine  pelvis, 
in  which  they  are  firm  and  thick  beyond  the  normal.  Women 
with  a  justominor  pelvis  are  ordinarily  of  slight  build  and  below 
the  medium  height ;  but  this  pelvis  may  be  found  in  individuals 
of  ordinary  stature,  and  sometimes  actually  in  tall  women  with  a 
lai^e  frame. 

The  true  dwarf  pelvis  is  very  rare.  It  is  found  only  in 
women  of  dwarf  stature.     The  bones  are  slender  and  fragile, 
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and  the  cartilaginous  j  unction  between  the  original  divisions  i 
the  pelvic  bones  is  preserved.     There  is  extreme  contraction  of 
the  pelvic  canal.  _ 

In  the  commoner  kinds  of  justominor  pelvis  the  contractiod 
is  not  often  very  great.     The  conjugate  diameter  is  seldom  below 
nine  and  scarcely  ever  as  low  as  eight  centimeters.     The  pelvic 
outlet  in  .some  ca.scs  is  laterally  contracted  ;  in  others  it  is  cont^ 
paratively  roomy.  ■ 

Etiology. — The  justominor  pelvis    is  the  result  of  arrested 
development ;  it  may  be  found  in  women  descended  from  a  stock 

that  has  deteriorated  phys- 
ically, or  in  women  sub- 
jected during  childhood, 
infancy,  or  intra-utcrinc 
existence  to  unfavorable 
hygienic  surroundings  or 
conditions. 

Diagnosis. — The  jus- 
tominor pelvis  is  easily 
confused  with  a  rachitic 
pelvis,  but  the  distinction 
is  readily  made  by  careful 
pelvimetry.  All  the  meas- 
urements, while  equally 
reduced,  bear  their  normal 
proportion  to  one  another, 
except  in  the  case  of  the 
external  conjugate  diam- 
eter, which  is  apt  to  be 
longer  tban  would  be  ex- 
pected, on  account  of  the 
in  author's  posterior  position  of  the 
sacrum  and  its  lessened 
inclination  forward.  In 
estimating  the  true  conjugate  diameter  from  the  diagonal  conju- 
gate one  must  often  take  account  of  the  increa.se  in  the  conju- 
gato-symphyseal  angle,  and  must  remember  that  the  sum  to  be 
subtracted  from  tiie  diagonal  conjugate  is  not  infrequently  greater 
than  common.  Tlie  symphysis  is  less  in  height  than  in  the 
normal  pelvis,  but  the  error  of  computation  from  this  source  may 
be  disregarded.  Lohlcin  lays  special  stress  upon  the  importance 
of  measuring  the  pelvic  circumference  in  making  the  iliagnosis 
of  this  form  of  contracted  pelvis.  It  is  always  far  below  the 
normal,  ninety  centimeters.  An  internal  examination  of  the  pelvic 
cavity  and  inlet  should  be  made  carefully,  to  determine  approxi- 


'■'g-   307- — Dwarf  pelvis   (model 
coUection). 
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mately  their  capacity,  with  a  special  regard  to  the  approximate 
length  of  the  transverse  diameters. 

Influtnce  on  Labor. — ^The   mechanism   of  labor   shows  far 
fewer  anomalies  in  this  than  in  any  of  the  other  forms  of  con- 
tacted pelvis.     The  head,  from  the  greater  resistance  encoun- 
tered, is  strongly  flexed.     It  may  be  placed  transversely,  but  is 
quite  commonly  oblique,  and  may  even   be  anteroposterior  in 
position  if  there  is  a  tendency  to  lateral  contraction  of  the  pelvic 
canal.    By  the  perfect  flexion  of  the  head  the  obstruction  to  the 
progress  of  labor  is  in  great  part  obviated.     If  anything  inter- 
feres with  this  movement  of  the  head,  as  a  faulty  application  of 
the  forceps,  engagement  and  descent  may  become  impossible. 
Pelvic  presentations  in  labor  are  a  great  disadvantage  by  reason 
of  the  diflicult)'  experienced  in  freeing  the  arms  and  in  bringing 
flie  head    last    through   the  generally  contracted  pelvic  canal. 
To  secure  its  rapid  passage, 
the  child's  head  must  be 
flexed  strongly  by  the  oper- 
ator's finger  in  its  mouth 
before  an  attempt  is  made 
to  secure   engagement   in 
the  superior  strait.     While 
the  woman  escapes  local- 
ized necroses  of  the  soft 
tissues  following  labor  in 
the  justominor  pelvis,  there 
is    greater    likelihood     of 
rupturing  pelvic  joints   in 
this    than    in    any    other 
variety  of  contracted  pel- 
vis, and  there   is  also  an 
extraordinary    liability    to 

eclampsia  (Fig.  308).  The  caput  succedaneum,  which  is  very 
large  on  account  of  the  early  fixation  of  the  head  and  the  long 
labor,  is  situated  directly  over  the  smaller  fontanel.  There  is 
an  overlapping  of  the  cranial  bones,  both  laterally  and  antero- 
posteriorly. 

Tbe  graenlly  contracted,  flat,  non-rachltic  pelvis  presents  the 
combined  features  of  the  flat  and  the  generally  contracted  pelvis. 
Otaracteristics. — All  the  diameters  arc  below  normal,  but 
the  conjugate  is  less  in  proportion  than  any  of  the  others.  This 
pelvis  has  many  of  the  features  of  a  rachitic  pelvis,  but  the 
anterior  half  of  the  pelvic  circumference  is  not  markedly  broad- 
ened ;  indeed,  it  is  ofl^n  the  reverse.  The  sacrum  is  small  and 
is  not  rotated  on  its  transverse  axis ;  it  is  placed  further  back 


Fig.  308. — Justominor  pelvis  with  rup- 
tured pelvic  joints,  following  forceps  applica- 
tion :  C.  v.,  91^  cm.  ;  Ir. ,  12^  cm.;  obi., 
ll^i  cm.  (author's  collection). 
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between  the  innominate  bones  than  in  the  normal  pelvis,  and 
very  much  further  back  than  in  the  rachitic  pelvis.  The  pro- 
montory is  high  and  is  not  prominent.  The  influence  of  this 
deformity  of  the  pelvis  upon  labor  is  that  of  a  flat  pelvis,  but  the 
difficulties  are  greater  than  in  the  case  of  the  simple  flat  pelvis, 
for  there  is  less  compensatory  room  in  a  transverse  direction. 
The  generally  contracted,  non-rachitic,  flat  j>elvis  is  comparatively 
rare.  The  flattening,  according  to  Litzmann.  is  due  to  a  short- 
ening of  the  innominate  bones,  esj)ccially  at  the  iliopectincal 
line.  In  estimating  the  true  conjugate  diameter  of  the  generally 
contracted  flat  pelvi.s  it  is  safer  to  subtract  2  instead  of  i  J{  cen- 
timeters Irom  the  diagonal  conjugate,  on  account  of  an  increase 
in  the  conj ugatosymphyseal  angle,  the  result  of  the  high  po.';i- 
tion  of  the  promontory  and  the  diminished  slant  outward  of  the 
symphysis. 

Etiology. — The  generally  contracted  flat  pelvis  is  due  to 
hereditary  influence  or  to  an  arrest  of  development  in  the  embn'o, 
fetus,  or  infant.  It  is  claimed,  however,  that  it  may  be  produad 
by  premature  attempts  to  walk  and  by  long  standing  upon  the 
feet  in  very  early  life. 

Diagnosis. — The   recognition   of  a  generally  contracted  flat 
pelvis  is  difficult.     The  measurements  usually  resemble  those  of 
a  generally  equally  contracted  fjelvis,  but  the  conjugate  diameter 
is  less  than  one  expects  in  that  form  of  contracted  pelvis,  and 
the  mechanism  of  labor  is  that  of  a  flat  pelvis.     The  diagnosis 
can  be  made  by  finding  the  reduced  conjugate  diameter  and 
the  ease  with  which  one  can  reach  the  lateral  pelvic  wall  in 
palpation  of  the  interior  of  the  pelvic  canal.     A  certainty  of  dia| 
nosis  can  be  obtained  durinjj  life  only  by  the  direct  measuremi 
not  only  of  the  conjugate   diameter,  but  also  of  the  transve 
by  the  methods  of  Lohlcin  and  of  Skutsch. 

The  Narrow,  Funnel-shaped  Pelvis ;  Fetal  or  Undeveloped  Pelv 
— This  variety  of  pelvis  is  contracted  transversely  at  the  pel 
outlet,  or  both  in  the  tninsver.se  and  anteropo.sterior  diamete; 
without  abnormalities  in  the  .spinal  column.  The  depth  of  the 
pelvic  canal  is  much  increa.sed  by  the  length  of  the  sacrum,  of  the 
symphysis,  and  of  the  lateral  pelvic  walls.  The  sacrum  is  narrow, 
has  little  perpendicular  curve,  and  is  placed  far  back  between  the 
ilia  (Fig.  309).  Schauta  ascribes  this  form  of  contraction  to  an 
anomaly  of  development  by  which  the  pelvic  walls  are  length- 
ened downward  and  the  weight  of  the  body  is  thrown  backward 
upon  the  sacrum.  It  is  said  to  be  very  rare,  but  it  has  been 
found  quite  frequently  in  those  hospitals  where  the  outlet  of  the 
pelvis  is  regularly  mea.sured.  It  comprises  from  five  to  nine  per 
cent,  of  all  contracted  pelves,  according  to  Breisky,  and  Fleisch 
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Fig.  309. — Nnrrnw,  rtinnrl  shaped  pel- 
vis: C.  v.,  io!J  cm.;  tr.  (inlet),  8J^  cm.; 
Ir.  (outlet),  7  cm. ;  ant.  post,  oullel,  y^'j  cm. 
(speciioen  in  llie  author's  collection). 


mann  found  twenty -four  examples  in  2700  parturient  women.  ^ 
A  slight  manifestation  of  the  deformity  is  often  called  a  "  mascu- 
line "  pelvis,  by  reason  of  the  diminution  in  the  breadth  of  the 
pubic  arch.      This    degree 
of  the  funnel-shaped  pelvis 
is    frequently   encountered 
(Fig.  310). 

Diagnosis. — The  diag- 
nosis of  a  narrow,  funnel- 
shaped  pelvis  is  made  by  a 
comparison  of  the  measure- 
ments of  the  pelvic  inlet 
with  those  of  the  outlet. 
The  former  are  found  to  be 
normal  or  even  greater  than 
normal,  while  the  measure- 
ments of  the  outlet  are  di- 
minished. If,  as  is  the  rule 
in  extreme  degrees  of  this 
deformity,    the    inlet    and 

cavity  are  contracted,  the  outlet  is  still  smaller  in  proportion.  A 
careful  palpation  of  the  pelvic  canal  is  an  important  aid  to  a 
correct  diagnosis.  The  pelvic  walls  are  felt  to  converge  as  they 
approach  the  outlet ;  the  narrowness  of  the  pubic  arch  is  apprc- 
I  ciated,  and  the  approxima- 

tion of  the  tuberosities  and 
spines  of  the  ischiatic  bones 
is  noticeable. 

Injlucncc  upon  Labor. — 
The  peculiarities  of  mech- 
anism in  labor  arc  malpo- 
sitions of  tlie  head  at  the 
outlet  (as  backward  rota- 
tion of  the  occiput),  oblique 
and  transverse  position  of 
tlic  head,  and  imperfect 
flexion.  There  is  also  an 
insufficiency  of  the  expul- 
sive forces,  the  greater  part 
of  tlie  fetal  body  being  con- 
tained in  the  lower  uterine 
segment,  cervix,  and  vagina,  while  the  upper  muscular  segment 
of  the   uterus  is  in  great  part  emptied  and   therefore   powerless, 

•  "  Pnger  Zeitachrift  f  Hellkunde,"  Bd.  ix,  H.  4  and  5. 


Fig.  310.  —  Minor  jiratle  of  narrow,  fumicl- 
shaped  pelvis  with  contrmtcd  pubic  arch  (from 
a  plaster  ca^l  in  the  author's  collection). 
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By  the  approximation  of  the  pubic  rami  the  presenting  part  i 
forced  backward,   and   serious  lacerations  of  the  jxrrineum 
to  bo  feared.      The  pressure  uf  tlie  head  upon  tlie   lower  birth- 
canal  may  result  in  necrosis  of  soft  structures  or  in  lacerations 
alonj^    the    descending    rami  of  the    pubis    and    the    asceniii'i'.' 
branches    of    the    ischium.       The    tissues    over    the    projci  •    .. 
spines  of  the  ischiatic  bones  are  also  tlie  seat  of   tears  or  ol 
necroses.      The  narrowing  of  the  pubic  arch  may  lead  to  serious  1 
injuries  if  the  forceps  be   applied.      I    have   seen    long,  clean  i 
cuts  in   tlie  anterior  vaginal  walls  and  profuse  hemorrhage  fol-J 
lowing  the  use  of  instruments.       In  well-marked  examples  of  I 
the  narrow,  funnel-siiaped  pelvis,  with  a  transverse  diameter  at. 
the  outlet  not  mucii   below  7.5  cm.  (3  inches),  symphyicotomy 
gives  the  best  chance  of  a  successful  termination  for  mother  and 
child.      Higher  grades  of  contraction   with  a  diameter  of  5  cm, 
(2  inches)  and  under  dcmaml  Ccsdrean  section.     In  lesser  grades 
the  woman  may  be  delivcretl  spijntai]C(:uj.sly  or  by  forceps. 

Obliquely  Contracted  Pelvis  from  Imperfect  Development  of  tbe 
Ala  on  One  Side  of  the  Sacrum  i^Naegck  Pelvis). — This  pelvis  was 
first  described  in    1S34  by  i'Vanz  Carl   Naegele,'  but   had  been 

noticed  as  earlj'  as  1779^ 
without  a  full  understand- 
ing of  its  significance  (I'ig- 

CharacUristics.  —  The 
jK'lvic  inlet  has  an  oval 
shape,  with  the  small  point 
of  the  oval  directed  to 
the  atrophied  .side  of  the 
sacrum.  The  sacral  ala  is 
atrophied  or  is  absent  not 
only  in  that  portion  of  the 
bone  entering  the  sacro- 
iliac joint,  but  also  in  tlie 
tig.  311.— ubiiquely  contracted  iTcivis.  transverse   proccss    along 

its  whole  length.  Tlie 
sacro-iliac  joint  on  this  side  is  ankylosed  in  the  vast  majority  of 
cases,  but  not  invariably.  The  sacrum  is  narrow,  asymmetrical, 
and  turned  with  its  anterior  face  toward  the  deformed  side  of  the 
pelvis.  The  promontorj'  is  not  only  turnetJ  in  this  direction,  but  is 
also  pulled  over  to  tiic  diseased  side.    The  innominate  bone  on  the 

'  "Pie  HeWclbeiger  klitiischen  Ann«lcn,"  Bd.  >,  p.  440.  More  elabtitaleljr 
described  in  his  folio  atlas.  '*  Diis  Schrilg  verenjjtc  Itri'krn,  »cl»st  cinem  Aiihang 
Olier  die  wiciiligsteii  Fchler  des  Weibl.  Beckeiis  Ueberh;iupt,"mit  16  Tafein,  Mainx, 
1837- 
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dcTormed  side  is  pushed  as  a  whole  upward,  backward,  and  inward, 
and  its  anterior  face  is  pushed  inward  and  backward.  The  tuber- 
osity of  the  ischium,  as  a  necessary  consequence  of  the  displace- 
ment of  the  innominate  bone,  is  higher  than  its  fellow,  projects 
iiirther  into  the  pelvic  canal,  and  is  so  turned  that  it  looks  rather 
anteropostcriorly  than  laterally.  The  spine  of  the  ischium  is 
brought  quite  close  to  the  corresponding  edge  of  the  sacral  bone 
and  juts  prominently  forward  into  the  pelvic  canal.  The  whole  in- 
nominate bone  on  the  diseased  side  lacks  its  normal  curvature  at 
the  iliopectincal  line,  and  may  run  almost  straight  from  the  sacro- 
iliac junction  to  the  symphysis  pubis.  The  opposite  innominate 
bone  has  a  greater  curvature  than  common,  especially  in  its 
anterior  half;  otherwise  it  is  practically  normal  in  structure, 
position,  and  inclination.  The  symphysis  pubis  is  pushed  toward 
the  healthy  side  of  the  pelvis,  and  its  outer  surface,  instead  of 
looking  directly  forward,  is  inclined  to  the  diseased  side.  The 
pubic  arch  likewise  faces  somewhat  in  this  direction  ;  its  aperture 
is  asymmetrical  and  irregularly  contracted,  as  the  ischiac  and 
pubic  rami  on  the  diseased  side  are  pushed  inward  upon  the 
pelvic  canal  and  over  toward  the  healthy  side  (Fig.  311). 

Etiology. — The  cause  of  the  obliquely  contracted  pelvis  under 
description  is  an  absence  of  the  bony  nuclei  in  the  ala  or  lateral 
process  on  one  side  of  the  sacrum.  The  lateral  process  conse- 
quently fails  to  develop,  and  the  innominate  bone  is  brought  in  re- 
lation with  the  bodies  of  the  sacral  vertebrae.  As  a  result,  there 
must  be  some  distortion  of  the  innominate  bone  even  in  fetal  and 
infantile  life,  but  this  is  increiised  to  an  e.xaggerated  degree  when 
the  individual  begins  to  walk.  Instead  of  receiving  the  pressure 
from  the  lower  extremity  approximately  on  the  keystone  of  an 
arch,  as  does  a  normally  cur\ed  innominate  bone,  the  deformed 
bone  in  a  Naegele  pelvis  transmits  the  pressure  in  almost  a 
straight  line  upward  and  backward,  so  that  the  extremity  of  the 
posterior  arm  of  the  arch  slides  past  the  sacro-iliac  joint  instead 
of  resting  firmly  on  it  as  an  arch  docs  on  its  abutments.  The 
irritation  and  strain  of  this  unnatural  movement  bring  about  in 
time  the  atrophy  and  ankylosis  of  the  joint. 

That  the  deformity  in  this  kind  of  oblique  pelvis  does  not 
follow  a  primary  ankylosis  of  the  sacro-iliac  joint  is  proven  by 
the  fact  that  the  innominate  bone  is  pushed  backward  and 
upward  on  the  sacrum — a  movement  that  would  be  impossible 
were  this  joint  first  ankylosed.  As  a  further  proof  of  primary 
lack  of  development  and  secondary  ankylosis,  there  is  no  trace 
of  inflammation  in  or  about  the  ankylosed  joint,  and  the  ala:  or 
transverse  processes  of  the  sacrum  are  atrophied  or  arc  ab.sent 
along  the  whole  length  of  the  sacrum,  and  not  only  in  that 
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portion  of  it  which  enters  into  the  composition  of  the  sacro-iliac 
joint. 

Diagnosis. — The    recognition    of    an    obliquely    contracted 
pelvis  from  arrested  development  of  the  sacral  ala;  may  be  vciy 
difficult.     There  is  nothing   to  direct  the  attention  of  the  phy- 
sician to  the  possibility  of  the  deformity.     There  is  no  historj'of 
previous  disease  or  of  accident,  no  scar  of  an  old  fistula  over  the 
joint,  and   the  patient   does  not  limp.     The  diagnosis  can  be 
made  only  by  a  methodical  external  and  internal  palpation  of  the 
pelvis  and  by  careful  measuj-ements.      If  the  outspread  hands  are 
laid   over  the   innominate   bones,    it    is  noticed  that  the  dorsal 
surfaces  are  directed  obliquely  forward  and  backward  as  they  lie 
upon  the  diseased  and   healthy  sides.      An  internal  palpation  of 
tlie   pelvis   iletects   one    lateral    wall    much    nearer    the  median 
line  than    the   other,   and    the    diagonal    conjugate  is  found  to 
run  not  anteroposteriorly  in  direction,  but  from  before  backward 
and  from  the  healthy  to  the  diseased  side  of  the  pelvis.     Ther^^ 
are  a  number  of  points  from  which  measurements  may  be  takenr 
that    show    inequalities    where    in    the    normal    pelvis    the   dis- 
tances should  l)c  the  same  or  should  differ  by  a  very  small  sum. 
Naegele    recommended   the    following   measurements:    (i)  The 
distance   of  the  tuber   ischii    on    one    side  from  the  posteri 
superior  sjjinous  process  of  the  ilium  on  the  other  ;  (3)  from  t 
anterior  superior  spinous  process  of  one  ilium  to  the  posterioi 
superior   spinous    process    of  the    other ;  (3)  from  the  spinous 
process   of   the  last  lumbar  vertebra    to  the   anterior   superior, 
spines  of  both  ilia  ;  (4)  from  the  trochanter  major  of  one  side  toH 
the  posterior  superior  spinous  process  of  the  opposite  iliac  bone  ; 
(5)  from  the  lower  edge  of  the  symphysis  pubis  to  the  posterior 
superior  spinous  processes  of  the  iliac  bones.     In  addition  to 
these   measurements,  others  of  value  ha\'e   been   suggested  by 
Michaelis  anil  by  Ritgen.      These   are   the   distances   from  the 
middle  line  of  the  .ipiiial  column  to  the  posterior  superior  spinous 
processes  of  the  iliac  bones,  and  tlie  distance  from  the  lower  edge 
of  the  sj'mphysis  to  the  ischiac  spines,  and  from  these  spines  to 
the  nearest   point  on   the  edges   of  the  sacrum.      In  this  latter 
measurement  it   is   found   that  the   distance  from   the  symphy- 
sis to  the  ischiac  spine  is  li^inyest  on  the  disea.sed  and  shorte.st  on 
the  healthy  side,  while  tlie  distance  from  the  ischiac  spine  to  the 
edge  of  the  sacrum  is  very  much  shorter  on  the  diseased  than 
on  the  healthy  side.     The   last,  which  is  a  very  important  meas- 
urement, can  easily  be  taken  by  laying  finger-breadths  between 
the  points  to  be  measured.      As  in  all  anomalies  of  form  in  the 
female  pelvis,   an  x-ray  photograph  shows   the  condition  oft 
surprisingly  well. 
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Influence  on  Labor. — The  mechanism  of  labor  in  an  obliquely 
contracted  pelvis  is,  in  the  main,  that  of  labor  in  a  generally- 
contracted  pelvis.  The  shape  of  the  pelvic  entrance  and  canal 
is  symmetrically  ovoid,  and  the  head  can  enter  the  contracted 
space  only  by  extreme  flexion.  There  are  none  of  those  anoma- 
lies of  position,  flexion,  and  inclination  of  the  head  which  are 
seen  in  the  flat  pelvis.  As  the  head  descends  the  birth-canal, 
anomalies  of  mechanism  may  appear  resembling  those  described 
in   the   narrow,   funnel-shaped    pelvis — namely,    abnormal   and 


^Tg.  312. — Pelvis  of  Naegele.     Reproduction  of  an  x-ray  photograph  taken  from  a 
living  woman  (Budin). 


imperfect  rotation  and  anomalies  of  flexion.  Depending  upon 
the  degree  of  deformity,  there  is  more  or  less  interference  with 
the  progress  of  labor  to  complete  obstruction.  The  head  is 
almost  invariably  found  entering  the  pelvis  and  passing  through 
the  canal  with  its  longest  diameter  in  coincidence  with  the 
longest  oblique  diameter  of  the  pelvis,  from  the  diseased  sacro- 
iliac joint  to  the  opposite  iliopectineal  eminence. 

Prognosis. — In  the  recorded  cases  the  results  of  labor  in  tlie 
Naegele  pelvis  have  been  bad.     Of  28  women  reported  by  Litz- 
mann,  22  died  in  their  first  labor,  5  of  them  undelivered.    Three 
*9 
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ef  these  women  died  in  consequence  of  their  second  labor,  and 
2  after  the  sixth.      Out  of  41  cases,  6  were  delivered  spontane- 
ously, 12  by  the  forceps,   14  by  craniotomy,  5  by  version 
extraction,  4  by  premature  labor,  and    2  by  Cesarean  section.| 
The  following  accidents  were  noted  in  tlie  course  of  labor 
shortly    afterward  :    Rupture    of  the   uterus   or  vagina,  vesico- 
vaginal  fistula,  fracture  of  the   horizontal    ramus  of  the  pubis, 
rupture    of    the   sacro-iliac  joint   and    of    the   s\-mphysis.    In 
another  series    of  cases.  28  women   furnished   fort>'-two  labors 
wth  the  following  results:   21  died  as  the  result  of  the  first 
labor,  3  of  the  second,  and    i    after  the  sixth.     These  women 
wxre   delivered  seven    times  by  craniotomy,  once  by  Cesarean 
section,   four  times  by  premature   labor,  and   in   a   number 
instances  by  forceps.     Out  of  4 1  children  in  Litzmann's  statisticSkJ 
there  were  only  10  delivered  alive,  2  of  these  by  Cesarean  sectioaj 
and  2  by  premature  labor.     Tlie  6  other  living  children  were  i 
bom  of  the  same  motlier. ' 

Treatment. — Forceps  and  version  are  not,  as  a  rule,  success-J 
ful  in  the  treatment  of  labor  obstructed  by  an  obliquely  con 
tracted   pelvis   unless    the  degree  of  deformit)'   is  slight, 
induction  of  premature  labor  antl  the  performance  of  Cesarean  1 
section  are  the  most  successful  means  of  deliver)',  but  the  former  ' 
should  be  resorted  to  only  when  the  distance  between  the  lower 
edge   of  the  symphysis   pubis   and   the   sacro-iliac  joint  of  tlK  _ 
healthy  side   is  not  under    8.5  centimeters.      In  twent}'  forceps  ■ 
operations  thirteen  women  died.     The  proposition  of  Pinardto 
do  what  he  calls  ischiopubiotomy  has  not  met  with  favor    The 
room  gained  by  the  movement  outward  of  the  innominate  bone  h 
on  the  healthy  side,  the  other  being,  of  course,  immovable,  «i"  ^ 
be  sufficient  only  in  pelves  so  slightly  contracted  as  to  allow  a 
delivery  by  much  simpler  means. 

Transversely  Contracted  Pelvte  the  Result  of  Imperfect  Develop* 
ment  of  tlolh  Sacral  Ate. — This  pelvis  was  first  described  in  l^+f, 
by   Robert,   and   is  generally   known   as  the    "'  Robert  j)clvis 
(Figs.  313  and  314).      It  is  the  rare.st  of  all  contracted  pc'^'^*' 
Schauta  was  able   to   find    but  si.\  examples  recorded  in  cb*'"' 
bearing  women.      Fcrruta  has  recently  reported  another  cas*^" 
Herman  gives  eight  as  the    number  of  recorded    cases.    ^  . 
anatomical  conditions  are  the  .same  as  in  the  Naegele  p<;'*'    ' 
exce[>t  that  both  sides  of  the  sacrum  are  affected  instead  of  '^^1 
Other  parts  of  the  sacrum  besides  the  alx  may  show  impend 
development.     There  is  a  ca.se  reported  in   which   the  uhf^ 
lower  portion  of  the  bone  was  absent.    The  sacrum  in  the  Robc^ 

'  The  writer  is  inclcbte<i  Tor  these  statistics  to  Schauta  (/or.  cil.). 
'  '•  Stuilii  (li  tJstetrici*  e  Ginecol.,"  Milan,  1890. 
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peKns  is  extremely  narrow,  and  the  posterior  superior  spinous 
processes  of  the  iliac  bones  arc  brought  close  together.  The 
degree  of  contraction  in  the  transverse  diameter  is  so  extreme 
that  natural  labor  is  out  of  the  question.  An  asymmetry  of  the 
Robert  pelvis  has  been  obser\'ed,  one  side  showing  a  greater 
degree  of  the  deformity'  than  the  other,  and  thus  approaching 
the  type  of  an  obliquely  contracted  pelvis. 

The  cause  of  this  deformity  is  an  absence  of  the  bony  nuclei 
in  tJie  sacral  alae  of  both  sides.     Secondarily,  as  in  the  Naegele 


Kig.  31? — Transversely  contrnctcd 
pclTit.  showing  coiilraciion  nt  outlet 
(model  in  author's  collection). 


Fig.  314. — Transversely  contracted 
pelvis:  C.  v.,9'4'  cm.;  tr.  (ivutlet),  S 
cm.;  ir.  (inlet),  8  cm.  (model  in  MQt- 
(er  Museum,  College  of  Thysicians, 
Philadelpliia). 


pcK-is,  there  is  usually  an  ankylosis  of  the  sacro-iliac  Joints, 
That  this  ankylosis  is  secondary  and  not  primary  is  demon.strated 
by  the  same  condition  which  proves  that  ankylosis  is  not  a 
primar>'  cause  of  the  oblique  contraction  and  ill-development  of 
one  side  in  the  Naegele  pelvis — n;imely,  a  displacement  of  the 
ilia  on  the  sacrum  necessarily  occurring  before  the  ankylosis. 

The  treatment  of  labor  obstructed  by  a  transversely  contracted 
pelvis  of  this  kind  is  Cesarean  section. 

Justomajor  PelvU. — A  generally  equally  enlarged  pelvis  is 
found  in  women  of  gigantic  stature,  but  it  may  also  be  demon- 
strated in  a  woman  of  medium  height.  The  pelvis  of  the  Nova 
Scotian  giantess  was  large  enough  to  give  passage  to  a  child 
weighing  283.4  pounds.  The  largest  pelvis  that  has  ever  come 
under  my  notice  was  found  in  a  woman  somewhat  below  the 
average  height,  without  an  abnormally  great  development  of 
any  other  portion  of  her  frame. 

Diagnosis. — The  diagnosis  of  a  justomajor  pelvis  is  made 
mainly  by  external  measurements.     If  all  of  them  are  found  far 
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in  excess  of  tlie  normal  while  preserving  their  normal  relative 
proportion    tlie  diajjnusis   of   a  justomajor  pelvis  is  justifiable. 
The  internal   examination,  if  considered   necessary,  shows  that 
the  promontory  is  quite  inaccessible,  and   that  it  is  much  more 
difficult  than  common  to  reach  the  lateral  pelvic  walls.    This 
anomaly  of  the  pelvis  does  not,  of  course,  obstruct  labor;  on 
the  contrary,  it  predisposes  to  precipitate  deliver)-,  although  the 
resistance  of  the  soft  parts  may  be  quite  sufficient  to  delay  the 
process  considerably,  even  though  the  pelvis  present  no  obstade 
whatever.     During  pregnancy  it  is  noted  that  the  uterus  has  a 
tendency  to  sink  deep  within   the  pelvic  canal,  so  that  pres-sure- 
symptoms  of  the  pelvic  vi.scera  and  blood-vessels  are  common 
in  the  latter  weeks  of  gestation,  and  the.se  svmptoms  may  tjecome 
so  exaggerated  as  to  make  locomotion  difficult.      In   labor  there 
may  be  anomalies  in  the  mechanism  dependent  upon  insufficient 
resistance  to  the  engagement  of  the  head.     Thus  imperfect  fle.vic»n 
at   the  superior  strait  may  be  obsened,  and    there  may  be     ^ 
tardy  rotation  of  the  head  on  the  pelvic  floor. 

SpHt  Pelvts. — The  split  pelvis,  which  is  due  to  a  defect  intl~»e 
development  of  the  lower  portion  of  the  trunk  in  front,  is  almost 
invariably  associated  with  exstrophy  of  the  bladder.  This  pel\^is 
has  ver)'  rarely  been  observed  in  the  child-bearing  woman  ;  the  re 
are  on  record  but  seven  examples  complicating  labor.  I'int 
split   pelvis   presents    no    obstacle    in    parturition.       There  a. re 

the  same  peculiarities  in   labor    as   in   the  justomajor  pelvis 

namel)',  a  tendency  to  precipitate  birth,  and  anomalies  in  'cYit 
mechanism  the  result  of  imperfect  resistance.  After  labor  it  >s 
almost  certain  that  there  will  be  a  prolapse  of  the  uterus.  Trie 
diagnosis  of  this  deformity  presents  no  difficulties,  and  no  o"' 
stetric  treatment  is  called  for  in  labor  (I""ig.  3t4). 

The  Rachitic  Pelvis. — In  the  healthy  life  and  growth  of  bon^s 
two  opposed  processes  are  found  :  On  the  periphery  there  i^   ^ 
active  proliferation  of  cells  to  form  the  bone-structure,  while;     * 
the  interior,  bone-substance  is  being  constantlv  absorbed  bv    ^ 
marrow.      In   rachitis  the  absorption  of  bone-substance  goes 
more  rapidly  than  it  does  in  healthy  bone,  and  at  the  same  t**'  , 
there  is  in  the  periphery  a  verj'  much  more  rapid  proliferation 
cells,  which  do  not,   however,  develop  normal  bone-struct«-*  _^ 
Their   growth   and   multiplication   result  in  the  formation  of 
osteoid  material  deficient  in  linie-.salts  and  much  more  pliable  it^  -^ 
healthy  bone.     The  result  of  this  pathulogica!  process  in    ^  ^q 
pelvic  bones  is  to  make  the  pelvis  j-ield  more  than  it  shouU 
the  mechanical  forces  tliat  are  brought  to  bear  upon  it.  i 

In  the  rachitic  pelvis  the  size  and  shape  of  the  pelvic  ca.'* 
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are  modified  by  three  factors  :  the  pressure  from  the  trunk  above 
and  the  counterpressure  from  the  extremities  below ;  the  pull 
on  the  pelvic  bones  by  ligaments  and  muscles ;  and  an  arrested 
development 

Characteristics. — The  effect  of  rachitis  in  the  pelvic  bones 


Fig-  315. — Split  pelvis  (Schauta). 

Upon  the  shape  and  size  of  the  pelvic  canal  is  not  uniform. 
Several  varieties  of  contracted  pelvis  may  result.  The  com- 
monest is  the  flat  pelvis  with  some  contraction  of  all  the  diam- 


Fig.  316. — ^Typical  flat  rachitic  pelvis:  C.  v.,  5^  cm. ;  eflec.  tr.  diam.,  II  cm. 
(Matter  Museum,  College  of  Physicians,  Philadelphia). 


eters,  but  a  most  marked  diminution  in  the  anteroposterior 
diameter  (Fig.  316).  There  may  be  found,  in  addition  to  this 
common  form,  a  simple  flat  rachitic  pelvis  without  alteration  of 
the  transverse  diameters,  a  generally  equally  contracted  rachitic 
pelvis  (Fig.  317),  and  a  so-called  "  pseudo-osteomaiacic  "  pelvis, 
in  which  the  effect  seen  in  osteomalacia  is  produced  by  pressure 


p 


Fig.  318. — Flat  racliilic  i>e1vis,  with  iiiuisuul  descent  of  the  pnjinontory.  rotmioni 
the  sacrum,  and  l<iTdo>iis  (MUtter  Museum,  College  of  Physicians,  Philadrlphu 


ward  of  the  psoas  muscles  upon  the  spinal  column  and  the  pull 
upward  upon  tln'  posterior  surface  of  tlie  sacrtini  in-  tlic  erectorcs 
spin;L'  nuisclcs  (Fi^.  316).  The  effect  of  tiiis  movement  would 
naturally  be   to   throw  the  tip  of  the  sacnmi  and  the  coccyx 
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Arectly  backward,  so  that  the  posterior  surface  of  the  sacral 
bone  would  run  an  almost  horizontal  course  as  the  woman  stood 
upon  her  feet.     The  attachments  of  the  sacrosciatic  ligaments 
and  muscles  to  the  lower  sacrum  and  coccyx,  however,  prevent 
this  back\\ard  movement  of  the  bone  as  a  whole,  and,  pulling 
the  lower  portion  of  the  bone  forward,  cause  a  sharp  bend  in  it, 
usually  at  the  junction  of  the  fourth  and  fifth  sacral  vertebrae. 
The  sacrum  is  narrowed  in  its   transverse   diameter,  and  the 
lateral    concavity    of   the 
anterior   surface  is  eBaced 
by  the  forward  movement 
of  the  bodies  of  the  verte- 
bra between  the  alae.    The 
anterior  surface  of  the  sa- 
crum, indeed,  may  be  con- 
vex from  side  to  side.     By 
the    pull    of    the    strong 
sacro-iliac   ligaments   run- 
ning from  the  sacrum  to 
the  posterior  superior  spi- 
nous processes  of  the  iliac 
bones  the  latter  are  pulled 
downward  and  forward  by 
the  descent   of  the  sacral 
promontory,  and  are  con- 
sequently    made    to     ap- 
proach one  another  behind, 
but  they  do  not  keep  pace 
with  the  movements  of  the 
sacrum,  and  consequently 
project   more   prominently 
than    common    on    either 
side.      The   natural    result 
of  this  movement  forward 
and  inward  on  the  part  of 
the  posterior  superior  por- 
tions of  the  ilia  would  be 
to  throw  the  anterior  half 

of  the  innominate  bones  outward,  but  this  movement  is  opposed 
by  their  junction  at  the  symphysis,  and  to  a  less  dcj^roe  by  the 
attachment  of  Poupart's  ligament  to  their  anterior  superior 
S{Mnous  processes.  The  ilia,  however,  restrained  by  a  somewhat 
yielding  force,  are  thrown  to  a  certain  degree  outward  and  back- 
ward, so  that  their  upper  edges  run  almost  iiorizontally  outward, 
and  the  distance  between  their  anterior  spines  becomes  little  less 


Fig.  319. — Flat  rachitic  pelvis  with 
bowed  femora:  C.  v.,  5  cm.;  tr.,  12^  cm. 
(Mutter  Museum,  College  of  Physicians, 
Philadelphia). 
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than,  the  same  as,  or  even  greater  than,  the  distance  between 
their  crests.  A  further  result  of  these  combined  forces  pulling 
the  innominate  bones  inward  and  fonvard  behind  and  hold- 
ing them  in  place  in  front  is  to  produce  in  them  an  abnormal 
curvature,  as  in  the  case  of  the  sacrum,  or  as  in  a  bow  bent 
between  one's  hand  and  the  ground  (I'ig.  320).  The  point  of 
angulation  or  greatest  curvature  is  found  on  the  ilio-pectineal 
line,  back  of  the  median  transverse  line  of  the  pehic  inlet, 
near  the  sacro-iliac  joints.  On  account  of  the  flexion  of  the 
innominate  bones  the  transverse  diameter  of  the  rachitic  pel- 
vis is  relatively  increased,  but,  as  the  whole  pelvis  is  com 
monly  below  the  normal  in  size,  this  diameter  rarely  exceed 
if.  indeed,  it  equals,  the  normal  transverse  measurement, 
further  consequence  of  the  exaggerated  curvature  of  the  innon 
inate  bones  is  to  throw  the   acetabula   forward,   so   that  tl 
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Fig.  320. — Schematic  representation  cf  the  anterior  position  of  the  acel«b«l« 
a  rachitic  pelvis.  The  pressure  of  tlie  femora  from  before  backward  cootribtita 
the  Hatteiiiiig  of  the  pelvis  (Schroeder). 


in 
to 


countcrpressure  of  the  lower  extremities  is  exerted  more  anter^=3- 
posteriorly  than   in  the  normal   pelvis  (Fig.  320).     The  put»«c 
rami  and  the  symphysis   are  diminished   in   height   and  show'      * 
lessened   slant  outward.      The  cartilage  at  the  junction  of  tl  *^ 
symphysis  projects  inward  upon  the  pelvic  canal,  standing  O  "■-' 
above  the  level   of  the  bones   to  such   a  degree  that  it  is  sor»"*- 
times  a  si>urce  of  injury  to  the  head  or  to  the  maternal  stru^-^^  ^ 
ures.      The   force  of  resistance  at  the  symphysis  to  the  outw^-   ^^ 
movement   of  the  innominate  bones  sometimes  bends  the  ei"* 
of  the  pubic  bones  inward  upon  the  pelvic  canal,  giving  to  t^ 
pelvic  inlet  the  shape  of  a  figure  8.      From  the  traction  of  t^_ 
adductor  and  rotator  muscles  of  the  thigh  upon  the  tuberosit* 
of  the  ischiatic  bones  (increased  in  rachitis  by  the  positions  oft 
acetabula  and  the  bowing  of  the  femora),  the  latter  are  pull 
outward  and  forward  so  that  the  pubic  arch  is  greatly  widea 


ANOMALIES  IN  THE  FORCES  OF  LABOR.  457 

and  the  transverse  diameter  of  the  pelvic  outlet  is  increased. 
The  anteroposterior  diameter  of  the  outlet  is  somewhat  dimin- 
ished by  the  excessive  perpendicular  cunaturc  of  the  sacrum, 
but  the  contraction  is  relatively  much  less  tlian  in  the  conjugate 
of  the  inlet.  The  whole  pelvis  is  tilted  forward  on  its  transverse 
axis,  so  that  the  inclination  of  the  superior  strait  is  increased 
and  the  external  genitalia  are  displaced  backward. 

The  bones  of  a  rachitic  pelvis  are  usually  sli^'hter  and  more 
brittle  than  common.  They  may,  perhaps,  show  no  peculiarities 
in  structure,  or  in  rare  cases  they  may  be  found  much  thicker 
and  heavier  than  normal. 

In  the  generally  equally  contracted  rachitic  pelvis — a  rare 
type — is  seen  mainly  an  arrest  of  development,  tiie  consequence 
of  rachitis  in  very  early  life,  which  retarded  growth  without 
much  affecting  the  shape  of  the  pelvic  inlet  and  canal,  from  the 


Fig.  321. — Pseudo-osteomalacic  pelvis. 

&ct  that  the  pelvis  had  not  been  subjected  to  the  pressure  of  the 
trunk  during  the  active  stage  of  the  disease,  because  it  ran  its 
course  to  complete  recovery  before  the  child  attempted  to  sit  up 
or  to  walk.  Po.ssibly,  also,  the  disease  in  some  of  these  ca.ses  is 
not  severe  and  lasts  but  a  short  time.  .As  the  deformity  is  the 
result  of  arrested  development,  a  transverse  contraction  is  found 
as  in  the  fetal  ill-developed  pelvis. 

The  diagnosis  of  the  rachitic  origin  of  this  tj'pe  of  pelvis  is 
made  by  the  relations  of  iliac  .spines  to  crests,  perhaps  by  the 
history  of  rachitis  in  early  infancy,  and  possibly  by  the  signs  of 

^the  disease  in  other  portions  of  the  body. 
In  the  pseudo-ostiomalacic  pehns  (F'ig.  321)  the  rachitis  has 
progressed  to  an  extreme  degree  and  has  been  long  continued. 
Efforts  to  walk  have  been   made  while  the  disease  was  in  active 
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progress,  and  possibly  the  weight  of  the  trunk  has  been  exag- 
gerated by  attempts  to  carrj'  heavy  burdens.  y\s  a  consequence 
of  the  pressure  of  tiie  trunk  and  the  counterpressure  of  the 
lower  extremities,  the  pelvis  bends  under  the  forces  imposed 
upon  it.  The  sacrum  sinks  far  down  into  the  pelvic  canal  and  is 
sharply  curved  or  bent  from  above  downward  ;  the  innominate 
bones  are  bent  at  a  sliarp  angle  laterally,  and  the  acetabiila  are 

pres.sed  inward  upon  the  pd- 
vic  canal.     When  at  length 
the  bone  disease  has  run  its 
course,  the  pelvis  is  firmly 
set,  by  the  hardening  of  the 
bones,  in  its  unnatural  posi- 
tion and  shape.     The  differ- 
ential diagnosis  between  this 
pelvis  and   the   true   osteo- 
malacic   pelvis    is  made  t>y 
the    direction    of   the   ilia*^ 
crests,  by  the  firm  constit«-»" 
tion  of  the  bones  after  tl"** 
disease    has    been   arreste<J> 
and  by  the  signs  of  rachiti-* 
in     other    portions    of    tb^^ 
body.       Osteomalacia,    be<9 
sides,  has  certain  peculiari- 
ties of  its  own  that  enable 
one  to  recognize  it  without 
difficulty.  _ 

Diagnosis. — The  diag-H 
nosis  of  a  rachitic  jjelvis  is 
made  by  external  and  inter- 
nal measurements,  by  pal- 
pation of  the  exterior  and 
interior  of  the  pelvis,  by  the 
woman's  hi.story,  and  by  her 
appearance.  .An  individual 
who  has  had  rachitis  in 
childhood  is  usually  of  small  .stature,  with  short,  thick,  curved 
extremities  ;  a  low,  broad  brow  ;  a  large,  square  head  ;  a  flat  nose  ; 
a  "  chicken  breast,"  and  enlarged  joints.  The  lumbar  lordosis  and 
the  rotation  of  the  .sacrum  produce  a  sway-back,  most  noticeable 
when  the  woman  lies  on  lier  back  upon  a  hard  surface.  When  she 
stands  erect  the  pregnant  uterus  near  term  falls  abnormally  for- 
ward and  downward,  on  account  of  the  short  abdomen  and  lack  of 


engagement  of  the  presenting  part  (Fig.  322).    The  niostchann 


I'ig.  322. — I'eiidulous  ln-lly  of  rachiti<i 
(CUorpi'iiticr). 
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terisdc  fects  in  her  history  are  that  she  walked  first  at  three  or  four 
years  of  age  and  was  late  in  getting  her  teeth.  By  the  pelvimeter 
the  normal  relation  between  the  iliac  spines  and  crests  is  found 
disturbed.  The  difference  in  distances  between  the  former  and 
between  the  latter  is  much  reduced.  The  posterior  superior 
spinous  processes  are  approximated,  and  the  depression  under 
the  last  spinous  process  of  the  lumbar  vertebra  approaches  or  is 
actually  in  the  line  drawn  between  them.  The  external  antero- 
posterior diameter  of  Baudelocque  is  below  the  normal.     Inter- 


Kig.  323 — Appearance  during  life 
of  the  highest  grade  of  rachitis ;  pseudo- 
osleomalacia  (Pippingskjdkl). 


Fig.  324. — Sktlelon  of  a  rachitic 
dwarf  (Medical  Museum,  University 
of  Pennsylvania). 


nally,  the  diagonal  conjugate  is  found  considerably  reduced. 
The  symphysis  has  less  of  a  slant  outward  tiian  it  should  have ; 
the  promontory  is  found  low  and  prominent  ;  the  sacral  bone  is 
sharply  bent  upon  itself,  and  the  pelvic  canal  is  remarkably 
shallow.  On  account  of  the  incrca.se  in  the  conju^ato.syniphys- 
eal  angle  due  to  the  lessened  slant  outward  of  the  symphysis, 
at  least  two  centimeters  should  be  subtracted  from  the  diagonal 
conjugate.  The  difference  between  the  two  would  be  greater 
were  it  not  for  the  low  situation  of  the  promontory,  which  com- 
pensates to  a  certain  extent  for  the  lessened  slant  of  the  sym- 
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physis,  but  does  not  entirely  neutralize  it.     If  a  double  promon- 
tory is  found,  which  in  these  pelves  is  not  uncommon  (Fig.  328)« 
the  measurement  should  be  taken  from  the  promontory  nearcS* 
the  symphysis.    Occasionally  the  lordosis  of  the  lumbar  vertcbn^  ' 
the  result  of  .spinal  rachitis,  is  so  great  as  to  constitute  itself  af^^ 
obstruction  above  the  pelvic  inlet     In  such  a  case  the  effectivt^^ 


Fig.  325. — Rachitic  dwarf ;   heighl,  4  feel,  1  inch.     Conj.  vera,  6  cm.      Cesarean 

section  (Howard  Hospital  J. 


conjusrate  must  be  taken  from  a  point  above  the  sacrum  to  the 
sym|jhysis  pubis. 

Influence  on  Labor. — The  influence  of  a  flat  racliitic  pelvis  oq^| 
labor  is  mucli  the  same  as  the  influence  of  a  simple  flat  pelvis,^" 
except  that  the  contraction,  and  consequently  the  obstruction  to 
labor,  is  greater  in  the  rachitic  form,  and  that  the  promontorj'  of 
the  sacrum  is  more  prominent  and  more  sharply  defined.  The 
anomalies  of  mechanism  at  the  inlet  are  the  same  in  both  varie- 
ties of  pelvis,  but  they  are  exaggerated  in  the  flat  rachitic  pelvis. 
As  soon  as  the  obstruction  at  the  inlet  is  overcome,  the  descent 


A 


it6. — Woman  with  cong<:iiiial 
hilis  (KibeiDont-Dessaignes). 


big.  3-7- — J'lal  raciiiiic  pelvis 
complicated  l)y  coxalgia.  Cesarean  sec- 
tion (seen  in  consultation  with  L>r. 
Geo.  1.  McKelwoy). 


Ig.  328. — Rachitic  pelvis  with  <ioiilile  promontory :   C.  v.,  iroiu  lir>t  and  from 
icond  sac.  vert.,64  cm.;  Ir.,  12)^   cm.  (MUtter  Museum,   College  of   I'hysicians, 
elpbia). 
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Rg.  329- — Pressure  of  the  promontory  ujion  the  head  in  a  contracted  peln» 

(Smellie). 


Fig.  330. — t  )verlnjii'nifj  fit   the  cranial   tKinc;  in    n    lutiir  altcuipi  ol   Inc   hevi 
engage  in  tlic  superior  strait  of  a  rachitic  pelvis  (SincUic). 
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the  head  and  its  escape  are  more  rapid  in  the  rachitic  pelvis, 
!cause  of  the  shallow  canal  and  the  expanded  outlet.  Injuries 
the  child's  head  and  to  the  maternal  tissues  from  pressure  are 
>mmon.  In  the  former,  a  sharp  indentation  may  be  seen  on  that 
trtion  of  the  skull  pressed  against  the  promontory  in  the  efforts 
secure  engagement,  the  so-called  "  spoon-shaped  "  depression, 
,th  fracture  of  the  parietal  bone.  Localized  necroses  are  not 
frequently  seen  in  the  maternal  structures,  where  they  have  been 
pped  between  the  child's  head  and  prominent  portions  of  the 
Jvic  bones — namely,  in  the  cervical  tissues  over  the  promon- 
ly,  or  very  rarely  in  the  posterior  vaginal  vault,  and  in  the 
iterior  vaginal  wall  behind  the  symphysis  and  the  ridge  of  the 
ibic  bones.  When  the  slough  separates,  openings  may  be 
tablished  between  the  birth-canal  and  the  peritoneal  cavity, 
e  bowel,  the  bladder,  and  a  ureter. 

Osteomalacic  Pelvis. — Osteomalacia,  a  soft  condition  of  the 
>nes  in  consequence  of  an  osteomyelitis  and  an  osteitis,  is  ex- 


g.  331. — Minor  gnule  of  osteomalacic  Fig.  332  — Schematic  representation  of 

pelvis.  an  osteomalacic  pelvis  (Scbroeder). 


«dingly  rare  in  America.  There  are  certain  parts  of  the  world 
here  it  is  frequently  seen,  notably  Italy,  Germany,  and  Austria, 
it  in  America  there  are  but  three  or  four  examples  on  record. 
he  bones  of  the  pelvis  in  this  disease  become  so  soft  that  they 
eld  to  every  force  imposed  upon  them.  They  bend  before  the 
^essure  of  the  trunk  from  above,  the  extremities  from  below,  and 
le  pull  of  the  muscles  attached  to  the  pelvic  bones.  The  flexi- 
lity  of  the  pelvis  in  extreme  cases  of  osteomalacia  may  be  appre- 
ated  when  it  is  stated  that  the  superior  iliac  spines  may  be  bent 
ickward  until  they  touch  the  spinal  column ;  the  horizontal 
imi  of  the  pubis  may  be  pushed  inward  until  they  almost  oblit- 
ate  the  pelvic  inlet ;  and  the  tuberosities  of  the  ischium  may 
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be  approximated  until  they  nearly  close  the  pelvic  outlet  Not! 
only  arc  the  pelvic  walls  so  compressed  that  they  almost  obhl- 
erate  the  pelvic  canai,  but  the  spinal  column  also,  sinking  under 
the  weight  of  the  truiik,  bends  far  forward  and  descends  low  into 
the  pelvis,  occupying  the  little  remaining  room  in  tlic  inlet  and 
canal,  and  becoming  itself  a  serious  obstruction  to  tlie  engage- 
ment of  the  presenting  part.      From  the  lateral  pressure  of  the 


Fig.  333. — Minor  grade  of  osteomalacic  pelvis. 


Fig.  334 — Osli'omalacia,  sliowing  asj-mraetrical  contnclion  al  outlet. 


thigh-bones  the  ischia  and  pubes  are  pushed  inward  and  back- 
ward, making,  by  the  former  movement,  a  sharp,  beak-like  pro- 
jection of  the  pelvic  inlet  between  the  pubic  rami,  and  by  the 
latter  much  dimiiiisliing  tiie  size  of  the  pelvic  canal  (Figs.  331. 
332,  and  },ll).  Tlie  sacrum  is  rotated  on  its  transverse  axis  and 
is  driven  far  down  into  the  jiclvic  canal — an  exaggeration  of  tlie 
movement  seen  in  a  rachitic  pelvis.  The  lower  portion  of  the 
sacrum  and   the  coccyx  are  pulled   far  forward    by  the  mus 
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^=Ies  attached  to  them,  so  that  tlic  sacrum  is  bent  at  a  sharp  angle 
in  its  lower  third.  The  iiiuoiniriate  bones  arc  bent  laterally  at  a 
■5Z)oint  slightly  anterior  tu  the  sacro-iliac  junction,  and  the  iliac 
fciones  maybe  folded  upon  themselves  horizontally.  The  inclina- 
"«:ion  of  the  pelvis  as  a  whole 
ms  much  increased, 

Tlu  diagnosis   may  be 
leased   upon   the  following 
symptoms :     The    disease 
"begins  usually  during  preg- 
nancy   or    lactation,    with 
dull    aching   pains   in    the 
extremities,  the   back,  the 
lumbar    region,    and    over 

the  anterior  portion  of  the 

pelvis.      Kvery  movement 

increases  these  pains.     As 

the  disease  progresses,  the 

bones  of  the  spinal  column 

are  so  bent  and  compressed 

that  the  individual  is  dimin- 
ished in  stature  to  an  extra- 

ordinar>'  degree.    She  may 

lose  as  much  as  a  foot  and 

a  half  in  height  (Fig.  335). 

The  gait  of  an  osteomalacic 

patient     is     peculiar.       In 

order    to    compensate    for 

the   approximation    of  the 

thighs    brought    about   by 

the  collapse  of  the  pelvis, 

the    individual    must    turn 

almost  through  a  half-circlu 

in  order  to  bring  one  foot 

in  front  of  tlie  other.     By 

palpation  of  the  pelvis  ten- 
derness   upon    pressure    is 

discovered  over  its  anterior 

walls.     The    fle.xibility    of 

the   pelvic   bones  may  be 

demonstrated  by  direct  pressure,  and    an    internal  examination 

reveals,  in  the  early  stage  of  the  disease,  the  jx-culiar  beak-like 

space  behind  the  symphysis,  and  later  the  almost  entire  oblitera- 
tion of  the  pelvic  outlet  anti  canal  by  the  sinking  in  of  the  pelvic 

walls.      If  it  is  possible  to  make  a  satisfactorj'  internal  e.xaniina- 


Fi|^.  333, — .\uth..i  a  t.iM    mI  Miiteuintilacia 


J 
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tion  of  the  pelvis,  the  low  position  and  the  projection  of  the 
promontory  at  once  attract  attention,  and  the  sharp  angulation 
on  the  anterior  face  of  the  sacrum  can  be  felt.  On  account  of 
the  exaggerated  inclination  of  tlie  pelvis,  it  may  be  necessary  to 
make  an  examination  with  the  patient  upon  her  side.  An  osteo- 
malacic pelvis  has  been  taken  for  a  kyphotic,  a  Robert,  a  pseudo- 
osteomalacic,  a  cancerous,  or  a  fractured  pelvis,  but  a  careful, 
methodical  examination  of  the  patient  should  always  lead  to  a 
correct  diagnosis. 

Influetue  Upon  Labor. — The  results  of  labor  in  osteonialacic 
pelves  show  that  the  obstruction  is  a  serious  one,  although  by 
reason  of  the  flexibility  of  the  pelvis  in  some  c;ises  the  head  can 
distend  the  pelvic  canal  sufficiently  to  pass  tlirough.  In  85  cases 
collected  by  Litzmann,  47  ended  fatally.  In  another  series  of  128 
cases  the  labor  had  a  spontaneous  termination  in  27  cases,  in  4 
there  was  premature  delivery,  and  in  5  abortion  ;  4  times  the 
labor  was  naturally  terminated  ;  in  8  cases  version  was  per- 
formed, in  4  the  child  was  extracted  by  the  feet,  in  25  forceps 
were  employed,  in  1 1  craniotomy  was  performed,  and  in  36 
Cesarean  section  ;  rupture  of  the  uterus  occurred  in  5  women 
before  any  operation  was  undertaken.  In  still  another  series  of 
cases  reported  from  Milan,  the  flexibility  of  the  pelvis  was  so 
great  that  the  child  was  delivered  in  only  two  instances  by  Cesa- 
rean section. 

The  most  successful  treatment  is  the  jierformance  of  Cesarean 
section,  and  the  operator  should  at  the  same  time  remove  the 
ovaries,  or,  what  is  better,  perform  a  complete  Porro  operation.  It 
is  beyond  di.spute  that  the  cessation  of  sexual  functions  favorably 
modifies  or  actually  cures  the  disease. 

Tumors  of  the  Pelvis. — The  commonest  pelvic  tumors  are 
bony  excrescences,  usually  found  over  one  of  the  pelvic  joints. 
The  excrescences  are  originally  cartilaginous  projections  which 
become  ossified  by  an  extension  of  bony  tissue  from  the  two 
bones  between  which  they  lie.  These  exostoses  may  be  found 
over  the  sacro-iliac  joints,  over  the  crests  of  the  pubis,  at  the 
iliopectineal  eminences,  and  over  the  promontorj'  of  the  sacrum 
(Figs.  337.  338,  339,  340).  They  may  attain  the  size  of  a  pigeon's 
egg,  though  they  are  usually  not  larger  than  a  pea  or  nut.  In 
the  exostoses  occupying  the  seat  of  the  pubo-iliac  junctions, 
directly  above  the  acetabula,  the  bony  growth  is  apt  to  assume 
a  sharp,  thorny  shape,  projecting  with  its  point  into  the  pelvic 
inlet.  Kilian  was  the  first  to  direct  attention  to  this  fact ; 
he  called  a  pelvis  thus  deformed  "  acanthopelys"  (Fig.  341), 
or  a  "pelvis  spinosa."  Another  possible  .seat  for  a  bony  pro- 
jection is  along  the  crests  of  the  pubic  bones,  tlie   exostosis 


reported  by  Kilian.  death,  it  was  claimed,  resulted  in  ead 
from  a  perforated  uterus.  Otiier  tumors  of  the  pelvis  obs 
inij  labor  are  enchondromata,  fibromata,  sarcomata,  ca 
mata,  and  cysts  (Ficjs,  336,  342),     These  tumors  are  ran 


Fig.  340. — Exostoses  srouud  lUe  pelvic  brim  (model  in  the  author's  colled 


their  importance  as  obstacles  in  labor  depends,  of  course. 
their  size.  Cysts  of  the  pelvis  are  formed  usually  in  sarc< 
and  in  enchondromata,  or  are  hydatid  cysts.  Cancer  < 
pelvic  bones  is  always  a  secondary  growth  or  is  metastatii 
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may  result  in  a  number  of  small  tumors  in  ttie  bony  pelvic  walls, 
or  may  take  on  the  form  of  cancerous  infiltration  with  a  conse- 
quent softening  of  the  bones  like  that  of  osteomalacia.  The 
treatment  of  labor  obstructed  by  tumors  of  the  pelvis  is  ordi- 
narily the  performance  of  Cesarean  section.  Thurc  is  one  case 
on  record  (Abernethy's)  in  which  the  tumor,  an  tnchondroma, 
was  removed  by  an  incision  in  the  posterior  vaginal  wall,  but  in 
the  vast  majority  of  cases  these  growths  can  not  be  reached  or 


Fig.  341. — Acunlhopeljrs. 


Fig.  342. — Enchondroma  (Bchro). 

safely  excised.  In  49  cases  of  labor  obstructed  by  a  pelvic 
tumor,  50  per  cent,  of  the  women  and  90  per  cent,  of  the  children 
lost  their  lives  (Winckcl). 

Fractures  of  the  Pelvis. — Out  of  13,200  fractures  reported 
from  nine  large  hospitals  in  America  and  in  Murope,  but  ^j^  of  one 
per  cent,  were  fractures  of  the  pelvis.  When  one  considers  that 
almost  all  grave  injuries  of  the  pelvis  end  fatally,  the  rarity  of  a 
pelvic  deformity  dependent  upon  a  united  fracture  of  a  pelvic 
bone  in  a  woman  of  child-bearing  age  may  be  ai)preciated.     Most 
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frequently  the  fracture  is  found  in  tlic  pubes,  next  in  the  ilium, 
next  in  the  ischium,  next  in  the  acetabulum,  and  least  frequently 
of  all  in  the  sacrum.     The  efTect  of  a  fracture  of  the  pelvis  upon 
the  shape  and  size  of  its  canal  depends  on  the  location  of  the 
fracture.     The  deformity  may  be  due  to  distortion  of  the  pelvic 
walls,  to  excessive  callous  formation,  or  to  ossification  of  the  pelvic 
joints  nearest  the  seat  of  fracture.      In  a  fracture  of  the  acctabt*- 
lum  the  result  of  hip-joint  disease,  the  head  of  the  femur  la^V 


Fig.  343 — Fracture  of  the  pelvis  (Otto). 


Fig.  344. — Fracture  uf  llic  ucetabuluiii  in  consequence  ol  coxulgia  (Olio). 


project  into  the  pelvic  canal  (Fig.  344).  Fracture  of  the  pubes 
results  in  an  irregular  distortion  of  the  pelvic  inlet,  most  marked, 
of  course,  on  the  uijured  side  (Fig.  343).  A  fracture  of  the  upptr 
pi>rtion  of  the  sacrum  may  result  in  a  spondjlolisthetic  deform- 
it}'  {Fig.  345).  Fracture  of  the  lower  portion  of  the  sacrum  is 
followed  by  a  dislocation  of  the  lower  fragment  inward.  In  a  \ 
case  under  my  observation  the  lower  half  of  the  sacral  bone  was 
turned  in  at  right  angles  to  the  rest  of  the  bone  by  the  pull  of 


Fig.  346. — Fracture  of  the  right  ala  of  the  sacrum  (Fritsch). 


iiary  case  of  bilateral  fecturc  of  the  pubic  rami  in  which 
/as  union  with  callous  formation  on  one  side  and  an  ununited 

Jahresbericht  Uber  d.  Fortsclir.  a.  d.  Gebiete  der  Geburtsh.,"  etc.,  vol.  iv. 
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fracture  on  the  other,  the  fra^ients  moving  on  each  other  two 

or  tliree  centimeters  when  the  woman  walked. 

Caries  and  Necrosis. — The  only  effect  of  these  diseases  of  the 
pelvic  bones  is  the  production,  in  rare  cases  of  tuberculosis  of  a 
sacro-iliac  joint,  of  an  oblique  contraction  of  the  jxilvis.  When 
the  sacm-iliac  joint  is  affcctcil.  the  ultimate  result  is  the  same  as 
that  produced  by  imperfect  development  of  the  sacral  ala  in  a 
true  NaeiTcle  pelvis.  There  i.s  loss  of  tissue,  ankylosis  of  the 
joint,  and  an  arrest  of  development  in  tlie  affected  part  if  the 
disease  occurs  in  early  childhood. 

Ankylosis  and  Relaxation  of  tlie  Pelvic  Joints. — Synostosis 
may  develop  in  any  of  the  pelvic  joints  ;  in  the  symphysis  it 
occurs  not  infrequentl>',  and  often  at  an  early  age.  A  number 
of  operators  have  encountered  difficulty  on  this  account  in  at- 
tempts to  perform  symphysiotomy.  In  othcrwi.sc  unobstructed 
labor  synosto.sis  of  the  pubic  symphysis  is  not  a  serious  condi- 
tion, although  it  limits  the  slight  expansion  which  every  normal 
pelvis  should  e.\hibit  preparatory  to  and  during  labor. 

If  syno.stosis  of  the  sacro-iliac  joint  develops  in  the  indi- 
vidual's early  chiklhood,  it  is  followed  by  ill -development  of  the 
sacral  ala:  on  the  affected  side,  and  of  that  portion  of  the  in- 
nominate bone  concerned  in  the  formation  of  the  joint,  an 
obliquely  contracted  pelvis  of  the  Xaegelc  t>pe  being  the  result ; 
but  such  cases  are  rarer  tiian  those  in  which  lack  of  development 
in  the  sacral  al^e  is  the  primarj'  occurrence.  If  the  synostosis 
of  the  joint  occurs  after  puberty,  the  effect  upon  the  pelvis  and 
upon  the  course  of  labor  is  practically  nil.  If  both  joints  are 
early  ankylosed,  a  form  of  laterally  contracted  [)elvis  like  the 
Robert  pelvis  is  the  result.  This  kind  of  contracted  pelvis  is 
rarer  than  the  transversely  contracted  pelvis  due  primarily  to  lack 
of  development  in  the  .sacral  aljE. 

The  sacrococcygeal  joint  becomes  ankylosed,  as  a  rule, 
between  the  thirtieth  and  fortieth  years,  but  as  the  joint  between 
the  first  and  second  coccygeal  vertebra;  is  ordinarily  unaffected, 
the  pelvic  outlet  is  capable  of  expansion  during  labor  in  its 
anteroposterior  diameter  nearly  as  well  as  if  the  sacrococcygeal 
joint  were  normal.  Rarely,  there  is  an  ankylosis  of  all  the  coc- 
cygeal joints  as  well  as  of  that  between  the  sacrum  and  the  coc- 
cy.x.  In  these  cases  labor  can  be  terminated  only  by  a  fracture 
of  the  coccy.K  or  a  rupture  of  a  coccygeal  joint,  usually  tlie  first 
The  expulsive  forces  of  labor  may  be  sufficient  to  cause  tlie 
fracture,  and  the  bone  has  been  heard  to  give  way  with  a  loud 
crack  as  the  head  was  passing  through  the  peK  ic  outlet.  This 
accident,  however,  is  more  likely  to  be  caused  by  the  artificial 
extraction  of  the  head. 
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An  abnormal  relaxation  of  the  pelvic  joints  may  be  a  simple 
xaggeration  of  the  natural  process  by  which  the  pelvic  canal 
is  made  somewhat  expansible  preparatory  to  labor.  It  is  more 
likely,  however,  to  be  due  to  some  pathological  condition  within 
die  pelvic  joints,  as  an  inflammatory  process  followed,  perhaps, 
by  suppuration,  an  accumulation  of  fluid  within  the  joint,  osteo- 
malacia, caries,  or  new  growths.  In  pregnancy  the  pathological 
relaxation  of  the  pelvic  joints  may  occasion  some  difficulty  in 
locomotion.  During  labor  an  exaggerated  relaxation  of  the 
jwnts  predisposes  to  their  rupture. 

The  Spondylolisthetic  Pelvis. — The    spondylolisthetic    pelvis 
was  first  described  in  1839  by  Rokitansky,  who  reported  two 
cases ;  Kiwisch  and  Kilian  each  followed  with  a  description  of  a 
^JecJmen  ;  but  we  owe  our  knowledge  of  the  condition  mainly 
to  the  indefatigable  researches  of  Neugebaucr,  *  who  collected 
••lore  than  one  hundred  cases  and  specimens,  and  to  the  discov- 
eries of  Lane,  who  has  done  much  to  clear  up  the  etiology.    The 
name  "spondylolisthesis"*  indicates  the  condition — a  slipping 
ciown  or  dislocation  of  tlie  vertebrje.     To  affect  the  pelvis  the 
spondylolisthesis  must  be  in  the  lumbosacral  region  (Figs.  347- 

349)- 

Oiaracteristics. — As  the  name  denotes,  there  is  a  dislocation 

^laf  the  last  lumbar  vertebra  in  front  of  the  sacrum,  the  body  of 

^he  former  slipping  down  in  front  of  the  first  sacral  vertebra,  so 

'^hat  its  inferior  border,  or  in  advanced  cases  its  anterior  surface, 

<:omes  in  contact  with  the  anterior  face  of  the  sacrum,  to  which 

it  becomes  united  by  bony  union.     There  is,  also,  of  necessity, 

an  exaggerated  lordosis  of  the  lumbar  \ertcbrai  and  a  descent 

into  the  pelvic  inlet  of  at  least  the  fourtli  and  third,  and  even  of 

the  second,  lumbar  vertebra:,  which  dimini.sh  by  their  bulk  and 

anterior  projection  the  anteroposterior  diameter  of    tlic  peKic 

canal.     It  is  only  the  body  of  the  last  lumbar  vertebra  that  is 

displaced,  and    not  the  arch,  held  fast  by  the  lower  posterior 

articular  surfaces,  nor  the  laminae  surrounding  the  spinal  cord  ; 

so  that  the  latter  does  not  necessarily  suffer  compression  by  the 

displacement  of  the  vertebrae,  although  this  result  has  been  noted 

in  a  few  cases  (Fig.   348).     To  allow  the  displacement  of  the 

'  Franz  I^udwig  Neugebaucr,  *'  Hericht  Uber  die  neuestc  Kasuistik  uiid  I.ittera- 
tur  der  Spondylolisthesis,"  etc.,  "  Zeitschrift  f.  Gclmrtshillfc  und  (iynJkologie," 
Bd.  zxTii,  H.  2,  l8c>3;  "  Spondylolisthesis  et  Spomlylizdme,''  "  Rtisunii  des  Re- 
cherches  littiraires  et  peisonelle  depuis  i<S8o  jusqu'en  1892,"  Paris,  G.  Steinhcil, 
1892 ;  "  Contribution  k  la  Palhoginie  el  au  Diagnnstiqne  dii  Bassin  viriii  par  le 
Olissement  vertebral,"  "  Antiales  de  (Jynerologie,"  IVb. ,  1884;  "  Zur  Kntwicke- 
lungigeschichte des  spondylolisthetischen  lieckcns  und  seiner  Di.ignose,'"  Halle  and 
Doqwt,  1882,  p.  294;  see  also  "  Archiv  f.  GynSkologie,"  Bd.  xx,  II.  1,  und  Bd. 
xxi.  H.  2.  The  best  article  in  English  is  by  J.  Whitridge  Williams,  "  Tr.  Am.  Gyn. 
Society,"  toI.  xxiv,  1899,  with  full  biblingraphy  to  dale. 

>»iriwf»/of,  vertebra,  and  ohath/ai(,  a  slipping  out  or  down. 
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body  of  the  last  lumbar  vertebra  the  interarticular  segment  of 
the  spinal  arch  and  the  pedicles  are  enormously  lengthened  from 
behind  forward  and  are  bent  at  an  angle  downward  (Fig.  349V 
After  a  time  this  segment  may  exhibit  a  transverse  fracture  or  a 
solution  of  continuity  from  pressure  and  attrition.      The  defonr»' 
ity  is  always  gradual  in  development.     If  it  begin  during  tV>^ 
child-bearing  period,  successive  labors  become  increasingly <lin*» 
cult.     As  the  vertebra  descends,  it  pushes  the  sacrum  backw'ar 
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F^ig'   34S —  Spondylolisthesii, 
beginning  (Schauta). 


i// 


^'6-  347- — Spondylolisthesis,  well  marked 
(.Schauta). 


Fig.    349 —  L«»t    lumh 
vertebra  of  spondyloliithesis  («j 
contrasted   with  a  normal   liA 
lumbar  vertebra  (Neugel>aucT)| 


and  downward,  and  with  it  depresses  the  posterior  portion  of  th 
pelvic  brim.     To  compensate  for    this  movement  the    anterio 
half  of  the  pelvic  brim  rises  and  the  height  of  tlie  symphysid 
is    increased.       This    movement    of  the  pelvis   diminishes  ver 
markedly   its   inclination,   and  disturbs  the   normal   relationship" 
between  the  bones  and  the  soft  structures  that  overlie  them._ 
The  base  of  the  triangle  formed  by  the  pubic  hair  in  women 
well  below  the  upper  edge   of  the  symphysis,  and  the  externa 
genitalia  are  pulied  so  far    forward   that    the  vulvar   orifice 
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Erected  anterioriyas  tbefBdcnt  sits  or  stands.  There  are.  more- 
^'ver,  the  same  di^lacemcnts  of  the  pd^-k  bones  that  are  seen  in 
ic^^hosis — a  rotation  badnrard  of  the  sacrum  on  hs  tran^xerse 
ajxis  ;  a  rotation  outward  of  the  upper  portions.  a::d  inw-ard 
z>f  the  lower  portions,  of  the  innominate  bones  on  their  antero- 
f>osterior  axes.  The  descent  of  the  lumbar  vertebra:  dra^  the 
Lsu^e  arteries  of  the  lower  trunk  into  the  pehic  inlet,  so  that  the 
tliac  vessels  and  the  bifurcation  of  the  aorta  may  be  felt  in  a 
'Vaginal  examination.  Thedegreeof  contraction  in  the  conjugate 
diameter  of  the  inlet  depends  upon  the  descent  of  the  last  lumbar 
-vertebra  and  the  d^p-ee  of  the  lordosis.  The  contraction  is  usu- 
^ly  not  excessive,  but  it  may  be  so  great  as  to  preclude  the  pos- 
^bility  of  the  engagement  of  the  fetal  head. 

Etiology. — ^The  etiologj-  of  spondylolisthesis  at  the  lumbo- 
sacral junction  is  still  obscure.     It  has  been  attributed  to  direct 
injuries  of,  and  to  faults  of  development  or  ossification  in.  the 
interarticular  segments  of  the  spinal  arch.     It    is    certain  that 
these  are   predisposing  causes,  but   the   observations  of  Lane 
appear  to  demonstrate  that  the  commonest  cause  of  the  deformitj' 
is  an  exaggerated  pressure  from  the  trunk  above  exerted  often 
upon  healthy  bone.    As  a  result  of  this  pressure  a  joint  is  formed 
in  the  intervertebral  disc,  and  the  interarticular  sej^ments  of  the 
last  lumbar  vertebra  undergo  stretching,  pressure,  angulation, 
and  atrophy  until  the  bone  is  actually  severed.     F<:>llo\ving  or 
accompanying  these  changes  in  the  arch,  the  body  of  the  last 
lumbar  vertebra  is  displaced  further  and  further  downward  and 
forward.     Spondylolisthesis  has  followed  an  injurj-.  presumably 
a  fracture,  of  the  lumbar  vertebrae. 

Frequency. — Neugebauer  collected  1 1 ;  cases,  to  which  num- 
ber Williams  added  8.     Of  the  123  cases.  .S  were  in  men. 

Diagnosis. — ^The  diagnosis  of  a  spondylolisthetic  pelvis  is  not 
easy ;  it  can  be  made  only  by  close  attcnti<  >!i  t.  •  tJie  patients 
history,  by  a  careful  obserxation  of  licr  appearance,  b\-  an  inter- 
nal and  external  examination  of  the  pc!\is.  and  b\-  jx-lvimetr)-. 
In  the  history  of  the  case  it  may  apixrar  that  tiie  individual  was 
the  subject  of  a  serious  accident,  such  as  a  fail  from  a  heij^ht  or 
a  fracture  of  the  pelvis  by  the  passage  o\  er  it  of  a  hea\  >•  w  ei};ht, 
or  it  may  be  learned  that  she  has  carried  excessively  heavy  bur- 
dens for  a  long  time.  The  woman's  height  is  diminished  and 
the  length  of  the  abdomen  is  shortened.  \'iewing  the  patient 
from  behind,  there  appears  what  is  called  the  saddle-shape  or 
"  sway  "  back,  the  lumbar  vertebra;  projecting  visibh-  far  forward 
and  being  displaced  downward,  throwing  into  bold  relief  the 
posterior  superior  spinous  processes  and  the  rims  of  the  iliac 
bones,  and  producing  quite  a  deep  furrow  along  the  course  of 
the   spinous  processes  of  the  lumbar    vertebrje.     The  appos* 
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articular  processes  of  the  first  sacral  and  the  last  lumbar  verte- 
bras stand  out  as  button-shaped  prominences  on  the  inner  suriace 
of  the  posterior  rims  of  the  ilia.  The  buttocks  are  flat  and  art 
pointed  below,  giving  to  the  region  a  cordiform  appearance.  In 
front  there  is  a  pendulous  belly  ;  a  deep  crease  is  observed  run- 
ning across  the  lower  abdomen  a  short  distance  above  the  sym- 
physis. Laterally,  the  floating  ribs  are  seen  almost  to  rest  upon 
the  crests  of  the  ilia  or  actually  to  sink  between  them,  and  the 
soft  structures  f>f  tlie  flanks  are  thrown  outward  in  prominent 
folds.  The  trunk  is  shortened,  and  the  limbs  appear  relativdy 
too  long  (Fig.  350).  The  patient's  body  being  thrown  forward 
by  the  deformity  of  the  spine,  an  effort  to  maintain  an   cquiiib- 
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rium  is  made  by  carrying  the  shoulders  far  back  ;  as  the  in<i 
vidual  walks,  a  disposition  to  fall  forward  may  be  noted,  and  she 
will  state,  perhaps,  that  she  is  unable  to  carrj' any  load  upon  iier 
arms  in  front  of  her  bod}',  for  fear  of  toppling  over  upon  her 
face.  She  may  also  complain  of  a  grating  sensation  and  sound 
in  the  small  of  the  back  (crepitus).  The  gait  is  peculiar ;  the 
toes  are  not  turned  outward,  and  the  feet  are  swung  around  each 
other  so  that  the  foot-prints  fall  in  a  straight  line.  Upon  an 
internal  examination  of  the  pelvis, — best  conducted,  according  I 
Neugebauer.  in  an  upright  or  lateral  position, — ^the  lordosis  ( 
the  lumbar  vcrtebrrc  is  at  once  discovered.  The  angle  for 
by  the  attachment  of  the  last  lumbar  vertebra  to  the  sacr 
may  be  detected  with  ease,  and  it  should  be  noted  that  the  bo 
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of  this  vertebra  does  not  possess  lateral  projections,  transverse 
processes,  or  alae.  By  their  absence  one  is  sure  that  he  is  not 
feeling  a  projecting  promontory.  Pulsating  iliac  arteries  may  be 
felt,  and  it  is  possible  even  to  reach  the  bifurcation  of  the  aorta, 

as  first  pointed  out  by  Olshausen, — but  this  symptom  is  not 

pathognomonic.  It  is  possible  to  reach  the  bifurcation  of  the 
sorta  in  a  vaginal  examination  in  the  extreme  lordosis  of  some 
rachitic  pelves  and  of  the  osteomalacic  pelvis,  in  lumbosacral 
Icyphosis,  and  in  some  cases  of  dorsolumbar  kyphosis. 

The  external  palpation  of  the  pelvis  demonstrates  the  absence 
of  inclination.  A  measurement  of  the  pelvis  shows  a  marked 
diminution  in  the  external  conjugate  diameter,  an  increased 
height  in  the  symphysis  pubis,  an  increased  distance  between  the 
posterior  superior  iliac  spines,  and  a  diminished  distance  between 
the  anterior  iliac  spines  and  the  crests.  There  is  also  some 
diminution  in  the  diameters  of  the  outlet.  The  internal  conju- 
gate diameter  must  be  measured  from  the  lumbar  vertebra  near- 
est the  symphy.sis  pubis,  usually  the  fourth.  This  is  called  the 
"  false  "  or  "  effective  "  conjugate  diameter  of  the  spondylolis- 
thetic pelvis.  On  account  of  the  decreased  inclination  of  the 
pelvis  it  is  not  necessary  to  subtract  more  than  the  ordinary  sum 
from  the  diagonal  conjugate.  In  fact,  the  diagonal  conjugate 
may  approach  very  nearly  the  length  of  tlie  true,  or  may  actu- 
ally measure  less  than  it. 

Influence  Upon  Labor. — The  influence  of  a  spondylolisthetic 
pelvis  upon  labor  is  that  of  a  flat  pelvis.  The  obstruction  in 
the  former  may  be  overcome  more  easily  on  account  of  the  bow- 
like shape  of  the  projecting  vertebra  and  the  coincidence  of  the 
uterine  and  pelvic  axes.  The  obstruction  to  labor  depends 
entirely  upon  the  projection  of  the  lumbar  vertebra:.  This  pro- 
jection may  be  so  slight  as  scarcely  to  influence  the  progress  at 
all,  or  it  may  be  so  great  as  to  make  delivery  by  the  natural 
channel  quite  impossible.  There  is  noticed  in  labor  something 
of  the  same  mechanism  that  is  seen  in  the  flat  pelvis  for  the  pur- 
pose of  overcoming  the  obstruction — namely,  decreased  flexion, 
transverse  position,  and  exaggerated  lateral  inclination  of  the 
head.  On  account  of  the  forward  dislocation  of  the  external 
genitalia  and  of  the  pelvic  floor,  lacerations  of  the  latter  are  the 
rule,  and  the  tears  are  often  complete  into  the  rectum.  This 
liability  to  injury  is  explained  by  the  fact  that  the  presenting 
part  impinges  directly  upon  the  middle  of  the  pelvic  floor  as  it 
descends  the  birth-canal,  instead  of  being  directed  forward  to  the 
vulvar  orifice.  Fistulae  of  the  anterior  vaginal  wall  are  likewise 
common,  from  the  localized  pressure  to  which  this  region  is 
subjected  while  the  head  is  passing  the  obstruction  at  the  inlet. 
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The  presenting  part  is  thrown  forward  by  the  projecting 
tebra;,  and  is  received  upon   the  prominent  ridge  of  the  pu 
bone,  greater  in  height  and  higlier  in  situation  tlian  in  the  nw-      o'- 
mal  jH-'lvis. 

Treatment  of  Labor  Obstructed  by  Spondylolistlutic  Pehis. —  — 
The  management  of  labor  in  tlicse  cases  is  governed  by  the  sar  ^le 
principles  tliat  obtain  in  the  management  of  labor  in  a  flat  pelv  "H- 
If  the  effective  conjugate  is  over  9.5  cm.,  the  woman  can  I^K^ ''c 
delivered  spontaneously,    by   forceps,  or  by   version.      With 

effective   conjuga 
of  between  7 
9.5    cm.,    the    1: 
duction    of  prem; 
ture  labor  and  tli 
performance 
symphyseotomy 
mii^ht       be      cor 
sidered  ;  or  craniO' 
tomy     should 
done    if  the   chil< 
is    dead.      If    th 
effective   conjugal 
is    at   or    under 
cm.,  delivery  must 
be    eflfectcd    by  a 
Cesarean      section. 
These     rules    pre- 
suppose, of  course, 
a  child  of  average 
size. 

Kyphosis. — The 
kyphcitic  pelvis  was 
first  adequately  de- 
scribed in  1865  by 
Breisky,  altliough 
its  {jeculiarities  had  been  recognized  before  by  Litzmann  in  1861 
and  by  Neugebauer  in  1S63.  The  condition  was  called  by 
Herrgott  "  spondylizema,"  a  name  adopted  by  Neugebauer  and 
others  (Figs.  352,  353). 

Characteristics. — The  degree  of  deformity  in  a  kyphotic  pel- 

'  Symphyseotomy  has  been  perforraed  twice  for  spondylolisthesis  by  Morisani  and 
Williams.  Both  operations  were  fatal.  The  elTrctirc  conjugate  is  apt  to  be  less  than 
it  seems,  so  that  in  cate  »f  doubt  as  to  the  measurement  Cesarean  section  silould  be  1 

performed. 


^'E-  35'' — Angulation  of  the  spine  in  kyphosis. 


Fig.  354 — Kyphosis  :  greatest 
transverse  diameter  at  ouilet,  7  cm. 
(Mutter  Museum,  C'dlcjjc  of  Physi- 
cians, Phila(lel]>hiaJ. 

quence,  the  weight  of  the  trunk  is  transmitted  in  a  direction  from 
before  backward,  so  that  the  sacrum  i.s  rotated  on  its  transverse 
axis  in  a  direction  the  reverse  of  that  seen  in  racintis — namely, 
backward  and  scarcely  at  all  downward.  The  result  of  this 
movement  is  to  make  the  sacrum  straighter,  narrower,  more 
curved  from  side  to  side,  and  longer  (Fig.  352)  ;  to  pull  the  pos- 
terior superior  spinous  processes  of  the  iliac  bones   closer  to- 


measurement  posteriorly  depends  also  upon  the  narrowness  of 
the  sacrum.  To  compensate  for  the  movement  of  the  upper 
portion  of  the  sacrum  backward,  the  lower  portion  of  the  bone 
projects  forward,  into  the  pelvic  outlet.  To  preserve  the 
body  from  falling  forward,  the  legs  are  slightly  flexed  and 
the  pelvic  inclination  is  almost  entirely  lost.     This  posture  puts 
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the  iliofemoral  lifjaments  on  a  stretch,  which  pull  outward  the 
upper  portiiitis  of  the  innominate  bones.  To  compensate  for 
the  movement  outward  of  the  iliac  bones  the  lower  segments  of 
the  innominate  bones  move  inward  upon  tiie  pelvic  inlet ;  in  other 
words,  there  is  a  rotation  of  the  innominate  bones  upon  their  an- 
teroposterior axes.  The  result  of  tliese  movements  in  the  pelvic 
bones  is  to  enlarge  decidedly  the  pelvic  inlet  in  its  anteroposterior 
diuneter,  and  to  contract  the  canal  toward  the  outlet,  where  the 
dbninution  of  the  diameters  is  most  marked 
njdait  transverse  (Fig.  353). 

-tl    the    cases  of  lumbosacral    kyphosis 
te  upper  portion  of  the  sacral  bone  may  be 
iavolved  in   the   necrotic  process  and   the 
may  exhibit  deformities  by  destruc- 
of  its  tissues  (Fig.   359).     The   otiier 
chancteristic    deformities   of  the    ky])h<>tic 
pdvia'are  most  marked  in  this  type,  unless, 
aste  one  instance,  the  body  is  bent  almost 
dmdlle,  and  it  is  necessary  to  rest  the  anterior 
portion  upon  an  artificial  support,  as  a  cane. 
In  dlis  case  the  pelvis,  although  relieved  of 
the  weight  of  the  trunk,  is  obstructed  by 
the  overhanging  lumtxir  vcrtebrx  to  such  a 
degree,  perhaps,  that  the  inlet  is  ])ractically 
obliterated  (pelvis  obtecta).     In  all  ca.ses  of 
exaggerated  lumbosacral  kyphosis  the  ])ro- 
jecting  lumbar  spine  blocks  the  pelvic  inlot 
and  seriously  obstructs  labor.     The  conju- 
gate   diameter   mu.st    be  measured  to    tlie 
lumbar  or  even  to  the  dorsal  vcrtebne.  antl 
is  exceedingly  short.     In  21  labors  compli- 
cated by  this  deformity  of  the  pelvis,  66  ])cr 
cent  of  the  mothers  and  75  per  cent,  of  the 
children  were  lost  (Winckel). 

Influence  on  Labor. —  The    influence   of 

the  kyphotic  pelvis  upon    labor  is  usually 

not  felt  until    the  presenting    part  has  ile- 

scended  to  the  pelvic  floor.     In   con.sc(]uencc 

pcriK-ndicular  diameter  of  the  alxlominal  cavity  tliere  is  aiway.; 

a  tendency  \.<n  a  transverse  position  of  tlic  fitus  ///  ulcro,  hut 

this  position  is  ordinarily  corrected  by  tlu-  first  few  labor-pains. 

The  head  presents  in  95  jK-r  cent,  of  oasis,  tlie  hreocli  in  2  per  ciiit., 

according  to  the  .statistics  collected  i>y  Klein,'   embracing  172 


150. —  1,11m 

kyphosis 


of  the  shortoncil 
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births  in  95  women.  WTien  the  head  arri\-cs  at  the  pelvic  fi^'^ 
llie  occiput  is  directed  backward,  as  it  is  in  a  third  of  the  ^^^\ 
anterior  rotation  will  very  likely  be  prevented  and  there  wil »-™ 


F^.  3S7- — Head  arrested  by  spines  of  ischia  id  a  kjrpbotic  pelris  (Bwfiaf^ 


tof?' 


Fig.  358. — Vertical  section  of  kyphotic  pelvis,  showing  the  bead  urroiJ 
spines  of  the  iscfaia  (Bodin). 


persistent  posterior  position.  A  posterior  rotation  of  thd 
originally  directed  anteriorly  is  not  rare.  It  occurred  ij 
Klein's  cases  and   in  one   of  the  author's.     If  the    of 
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directed  anteriorly,  the  transverse  diameter  of  the  licatl  may  be 
caught  between  the  approximated  spines  or  tuberosities  of  the 
ischiatic  bones,  and  labor  be  brought  to  an  indt-finite  standstill 
(Figs.  357.  358).  The  head  usually  enters  the  pelvis  obliquely  or 
transversely.  Rotation  only  occurs  as  the  head  emerges  from  the 
outlet.  ?'ace  presentations  occur  in  a  large  i)ro]>ortion  of  cases 
— four  per  cent,  of  the  head  presentations. 

Manageiiunl  of  Labor  in  Kvfltotic  Pelves. — An  exact  meas- 
urement of  the  pelvis  is  essential  to  a  determination  of  the  pniper 
means  of  delivery.  If  the  child  is  of  norma]  size,  pregnancy 
may  be  allowed  to  go  to  term  in  pelves  measuring  .S.5  cm.  and 
more  in  the  transverse  diameter  of  tlic  pelvic  outlet.  Any 
a.symmctry  of  the  iscliia  constitutes  a  serious  complication. 
necessitating  operative  interference  that  might  be  avoided  in  a 
symmetrical  pelvis  with  smaller  diameters,     iklovv  85  cm.  down 
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Fig.  359. — Luiiilxisacrul  kyphosis  {pelvis  olitecU). 


to  6  cm.  in  the  transverse  measurement  of  the  outlet,  labor 
should  be  induced  at  the  thirty -si-vtli  week.  With  a  measure- 
ment less  than  6  cm.  Cesarean  section  is  indicated  absolutely. 
If  the  woman  is  first  seen  in  labor  at  lenn,  the  head,  if  it  is 
presenting,  should  be  allowed  to  descend  to  the  pelvic  floor 
and  the  woman  .should  be  encouraged  to  make  vigorous  ex- 
pulsive efforts.  If  the  occiput  shows  a  disposition  to  rotate 
posteriorly,  the  movement  should  not  be  interfered  with,  for 
the  greater  bulk  of  the  occipital  region  finds  nuire  roum  poste- 
rior to  the  tuberosities  th.m  it  does  anteriorly.  The  author  has 
seen  an  occipito-anterior  position  of  the  \ertex  remain  stationary 
until  the  head  rotated  from  an  anterior  to  a  posterior  position, 
when  the  vertex  was  expelled  without  further  tlifificulty.  With 
a  transverse  diameter  to  8.5  cm.  spontaneous  delivery'  may  he. 
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possible,  though  it  may  be  necessary  to  use  forceps.  Below  8.5 
cm.  the  forceps  may  be  tried  cautiously,  but  symphysiotomy  is 
likely  to  be  required.  In  no  other  form  of  contracted  pelvis  b 
this  operation  so  successful.  Klein  found,  by  experiments  on  the 
cadaver,  that  by  a  separation  of  the  symphysis  to  6  cm.  in  a 
kyphotic  pelvis,  the  tuberosities  moved  4.5  cm.  further  apart. 
Symphysiotomy,  therefore,  might  be  expected  to  be  succttsfij 
in  a  transverse  diameter  of  6  cm.  or  even  a  trifle  less.  If  the  child 
is  dead  or  if  the  graver  obstetrical  operations  are  not  admissible, 
craniotomy  should  be  performed,  in  case  the  forceps  fail.  In 
employing  forceps  the  operator  must  remember  the  dangers  of 
rupture  of  the  symphysis  and  deep  tears  of  the  vaginal  walls  to 
which  kyphotic  subjects  are  particularly  liable.  Version  has 
given  the  worst  results  of  all  the  obstetrical  operations  in  kyphotic 
pelves.     It   is,    therefore,    as    a    rule,  contraindicated.     Klein's 


Kig.  3i>o — .Asymmetrical  contraction  of  the  outlet  from  kyphoscoliosis. 

Statistics  show  that  in  fifty-eight  to  si.xty  per  cent,  of  cases  the 
labor  must  be  terminated  by  operative  interference. 

Diagnosis. — The  diagnosis  of  a  kyphotic  pelvis  presents  no 
difficulties.  The  hump  back  is  obvious,  and  the  histor\'  is  easily 
obtained  that  the  spinal  deformity  was  developed  early  in  life. 
The  pelvic  measurements  diagnostic  of  this  deformity  show  an 
increased  .separation  of  the  iliac  cre-sts  and  the  anterior  spines,  an 
abnormally  long  conjugate  diameter  of  the  inlet,  a  diminished 
distance  between  the  posterior  superior  .spines,  an  approximation 
of  the  tuberosities  of  the  ischiatic  bones,  and  .some  diminution  in 
the  anteropo.stcrior  diameter  of  the  pelvic  outlet.  The  buttocks 
are  flat  and  pointed  below,  the  external  genitalia  are  displaced 
forward  and  upward,  and  the  upper  edge  of  the  .symphysis  is 
above  the  upper  edge  of  the  pubic  hair.  Care  should  always  be 
exercised   to  detect  asymmetry  in   these  pelves,  to  discover  an 
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arrested  development  with  general  contraction  which  is  common, 
and  to  diagnosticate  lateral  contraction  at  the  pelvic  inlet.  These 
complicating  deformities  constitute  often  insuperable  obstacles  in 
labor,  even  though  the  transverse  diameter  of  the  outlet  is  not 
excessively  contracted. 

Klein  gives  the  following  table,  showing  the  contrast  between 
kyphotic,  normal,  and  rachitic  pelves,  taking  a  typical  example 
of  each,  the  measurements  being  made  upon  the  dried  specimen : 


o 

z 


Sp.  il.  ant.  sup., 22.3 

Cr.  il., ]    26.8 

Conj.  extern.,        ;    16.3 

Spin.  il.  post,  sup.,       7.7 

Height  of  anterior  surface  of  sacrum,    .    .  10.4 

Height  of  posterior  surface  of  sacrum,    .    .    .  9.3 

Diagonal  conjugate, 12.5 

True  conjugate, .10.9 

Transverse  diameter  of  pelvic  inlet,   .    .    .    .  '    12.9 

Spines  of  the  ischia,  ...        10.2 

tuberosities  of  the  ischia, II. 4 


II 

VPHOSIS 

umbosacrai 
Kyphosis 

HO. 
2 

jk 

—u. 

a 

u. 

28.1 

25 

21.7 

27.25 

28.7 

273 

25.2 

2775 

18 

18.5 

«S-5 

«4S 

5-7 

6.4 

3-5 

14.2 

8.2 

8 

9-4 

7-2 

6.2 

'9-3 

130 

'45 

8.7 

177 

132 

13-6 

7.6 

14-5 

11.8 

II. 2 

14.2 

9-5 

6.6 

59 

>35 

10. 1 

4.6 

4.5 

13.2 

Prognosis. — ^The  outlook  for  the  mother  and  child  depends 
Xipon  the  degree  of  the  deformity  and  upon  the  management  of 
the  labor.  In  the  minor  grades  of  contraction  in  the  cases 
^zollected  by  Klein,  the  maternal  mortality  was  6.6  per  cent.  In 
"•he  graver  cases  it  was  16  per  cent.  Ncugebaucr  puts  the 
snatemal  mortality  at  24.3  per  cent.  The  mortality  of  the  in- 
:iants  has  varied  in  the  different  statistical  tables  from  36  to  49 
per  cent. 

Frequency. — ^The  kyphotic  pelvis  is  said  to  be  somewhat 
infrequent,  but  the  practitioner  in  active  practice  will  surely 
encounter  several  examples  in  the  course  of  his  career.  The 
writer  has  had  under  his  care  six  well-marked  cases  of  kyphotic 
pelvis,  in  two  of  which  Cesarean  section  was  necessary'.  In  three 
delivery  was  spontaneous.  The  fourth  required  forceps.  Klein 
found,  in  42, 1 1 3  labors,  only  7  women  with  kyphosi.s — a  pro- 
portion of  I  :  6016. 

Scoliosis. — In  the  scoliotic  pelvis  there  is  some  degree  of 
oblique  contraction.  The  innominate  bone,  toward  which  the 
lumbar  vertebrae  are  bent,  receiving  the  greater  part  of  the  weight 
of  the  trunk,  is  pushed  upward,  inward,  and  backward  by  the 
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extra  pressure  exerted  upon  it  by  the  head  of  the  femur.  Tltt] 
acetabulum  on  this  side  is  displaced  anteriorly  and  upward ;  ibe 
symphysis  is  pusiicd  over  to  the  opposite  side.  Tiic  degrw  of 
asymmetr)-  is  rarely  sufficient  to  constitute  an  obstniction  in 
labor.  The  scoHotic  pelvis  is,  however,  most  often  rachitic,  inJ 
in  addition  to  the  asymmetry  of  scolicsis  there  may  be  the  con- 
traction of  a  rachitic  pelvis  (Ficjs.  361,  362). 

Kyphoscoliosis. — In  a  combination  of  kyphosis  and  scoliosis 
of  the  spinal   column  the  pelvis  shows,  perhaps,  the  combined 


Kig.  361. — Scolioiis.  Rachitic 
pelvis:  C.  v.,  8.35  cm.  Craiiiolumy 
oa  a  dead  child  (author's  caw). 


Fig.  362. — Scoliotic  lacbilic  pelra. 


features  of  both,  but  the  kyphosis,  being  of  racliitic,  not    

carious,   origin,   is   not    angular,   and    is   situated    hijjh    in  the 
dorsal   region,  where  it  may  be   compensated  for  entirely 
lumbar  lordosis  (Figs.   363,  364).     Tlie    kyphoscoliotic   pclij 
is  usually  an  a.s)'mmetric;illy  contracted  rachitic  pelvis  (PK 
Fig.  i). 

Lordosis. — Primarj'  lordosis  not  the  result  of  pelvic  defor 
ity  or  of  spinal  disease  is  verj'  rare.     .Aside  from  some  illusl 
tions  of  it  in  an  article  by  Neugcbaucr  (foe.  nt.\   the  writ 
knows  of  no  reference  to  the  subject  except  his  own  (PI. 


I 


I,  Lumbodorsal  kyphoscoliosis  (Schauta) ;  3,  lordosis  from  paralysis  of  spltaal  muscles 
(author's  case) ;  3,  skeleton  of  a  girl  with  ccixalgia  { Medical  Museum,  University  of  Penna. ) ; 
4,  tear  view,  S.^iile  view.of  oblii)uely  contracted  [.wlvis.the  result  of  tuberculous  disease  in  one 
knee  joint  (author's  case) ;  6,  scoliosis  from  unilateral  atrophy  of  spinal  muscles  (author's  case). 


ase).  I 
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Fig.  365. — Skeleton  of  woman  shown  in  ligurc  304,  wlio  died  in  consequence  ol 

lalfur. 


fig.  366. — Same  cxw 
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ward,  backward,  and  inward,  on  account  of  the  pressure  of  the' 
femur,  the  weight  of  the   body  being   received  mainly  upon  the 
sound  leg.      This  form  of  coxalgic  pelvis,  as  a  rule,  presents  no 
serious  obstacle  to  delivery  unless  it  is  associated  with  a  rachitic  i 
deformity  (I'ig.  367).     Special  attention,  however,  should  ahvavs 
be  paid  to  the  length   of  the  conjugate   diameter  of  the    inlet, 
and    to    the    transverse   diameter  of  the  outlet     In    the   other 
variety  of  coxalgic  pelvis  the  defomiity  is  also  an  oblique  con- 
traction, but  it  is  the  botie  on  the  diseased  side  which  is  driven 
inward  upon  the  pelvic  canal.     This  ciisplacement  of  the  inn<jmi- 
nate  bone  is  the  result  of  an  arrested  development  on  the  corre- 
sponding side  of  the   pelvis,  and  is  usually  associated  with  arm. 
atrophy  of  the  sacral  ala  and  an  ankylosis  of  the  sacro-iliac  joint— 
The  contraction  of  the  pelvic  canal  is  much  more  serious  in  thi; 


Fig.  367. — Coxalgic  pelvis  (MUUer  Museum,  College  of  Physiciaos,   Philadelp 


form,  and  tliere  may  be  all  the  difficulties  in  labor  encountered 
in  the  true  Naegele  pelvis. 

The  ankylosis  of  the  hip-joint  and  tlie  fi.xation  of  the  thigh 
in  co.xalgia  may  be  a  source  of  serious  embarrassment  in  labor, 
especially  in  the  application  of  forceps  and  the  extraction  of  the 
fetal  head  through  the  pelvic  outlet. 

Luxation  of  the  Femora. — Dislocation  of  the  thigh-bones, 
congenital  or  occurring  early  in  chiklhood  and  not  correcteti 
has  some  effect  upon  the  size  and  shape  of  the  pelvis,  but  usu.illy 
not  enough  seriously  to  obstruct  labor.  If  one  thigh  is  dislo- 
cated, the  weight  of  the  body  may  be  thrown  mainly  upon  th<^| 
other  leg,  and  this  may  produce  an  oblique  contraction  of  the^ 
pelvis  of  the  kind  already  described.  If  the  thigh-bone  is 
displaced  forward,  the  anterior  half  of  the  jjelvis  may  be 
driven  in  a  little  upon  the  pelvic  canal,  and  the  head  of  the  thigh- 
bone, as  in  one  case  reported,  may  project  over  the  horizontal 
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Fig.  368  — Anterior  dUlocalion  of  femur. 


Fig  369. — C  ongentiai  luxation  of 
both  frtnora :  C,  Crest  of  ilium ;  F, 
bochanter  of  femur  | Henry). 


FiK  370 — Ciinyeiiital  dislocation 
of  femora,  rear  view,  showinj;  wide 
separation  of  the  lliiglis  will)  the  feet 
together  (nullior's  ca&e). 
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ramus  of  the  pubis  into  the  pelvic  inlet  (Fig.  368).  In  the  1 
genital  luxation  of  buth  femora  backward  upon  the  iliac  bon^  *® 
there  is  an  excessive  rotation  forward  of  tiie  sacrum,  an  increase -^^Q 
width  of  the  pelvic  canal,  and  from  the  drag  of  the  attache  ^cied 
muscles  and  ligaments  between  the  tiiighs  and  the  pelvis  tt  :^ftlie 
ischiatic  tuberosities  are  pulled  outward,  upward,  and  backwar~^  -rd, 
so  that  the  pelvic  canal  is  made  shallow  and  its  ciutlet  vcrj'  widXn^^t-V, 
The  heads  of  the  femora  move  up  and  down  on  the  ilia  when  thM.  ^'ic 
patient  walks,  and  the  distance  between  the  lower  edge  of  tJ"^  ^e 
symphysis  and  tiie  inner  condyles  of  the  femora  is  shortened. 

There  is  a  very  peciili.ir  waddling   gait,  a   marked  lordosi  ^S^*. 

and  the  shoulders  are   carried  far   back.      The  rear  view  of  tl^ »^ 

patient  shows  an  unusually  wide  separation  of  the  thighs  as  tl^^^^ 
individual  stands  erect  with  the  heels  together. 

In    the   absence  of  one    lower  extremity  the  pelvis  may 
contracted   obliquely  to  a  serious  degree,  as  in   I^  Chapellc'.* 
case,'  by  the  pressure  on  one  side  of  the   remaining  leg.      Any 
condition  which  throws  the  weight  of  the  body  mainly  on  one  leg 


Fig.  371. — Congenital  luxation  of  both  femora. 

may  produce  the  same  effect,  as  is  shown  in  a  case  of  the  author's 
(PI.  8,  Figs.  4,  5),  in  which  there  was  tuberculous  disease  of  a 
knee-joint  early  in  infancy,  followed  by  marked  shortening  and 
atrophy  of  the  leg.  The  weight  of  the  body  falling  mainly  on 
the  sound  leg,  the  corresponding  innominate  bone  is  pushed 
upward,  backward,  and  inward,  diminishing  the  area  of  in- 
trapelvic  space  on  its  own  side.  Torgglcr  reports  an  inter- 
esting case  of  this  kind  in  which  the  disability  of  one  leg 
was  due  to  scleroderma-  In  the  absence  of  both  lower  ex- 
tremities there  is  the  characteristic  "  sitz-pclvis,"  in  which  the 
innominate  bones  are  usually  rotated  on  an  anteroposterior  axis, 

'  "  Pratique  ties  Accouchements,"  iii,  p.  413;  according  to  Schauta,  the  only 
case  on  record.  '  "Centnilbl.  f.  Gyu.."  1889,  p.  6li. 
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SO  that  the  crests  of  the  ilia  are  approximated  and  the  tuberosi- 
ties of  tile  ischia  are  separated.  Alinor  tlcfomiities  of  little  prac- 
tical importance  may  be  the  result  of  unilateral  or  bilateral  club- 
foot or  of  the  bowing  of  one  or  both  lower  extremities.  In  the 
former  there  is  an  increased  inclination  of  the  pelvis,  an  a]>proxi- 
mation  of  the  acetabula  and  of  the  ischiatic  tuberosities,  and  a 
narrow  pubic  arch  (Fig.  3/2). 


Fig.  372. — I'plvic  deforiiiily,  llie  result  of  double  club  fuot  (Meyer). 

The  Management  of  Labor  Obstructed  by  the  Commonest 
Forms  of  Contracted  Pelvis :  a  Simple  Flat,  a  Rachitic  Flat, 
and  a  Generally  Contracted  Pelvis. — There  is  nothing  in 
medicine  requiring  more  experience  and  good  judgment  than  the 
management  of  labor  obstructed   by  a  contracted  pelvis.      It  is 

■  extremely  difficult  to  formulate  hard-and-Aist  rules  for  the  guid- 

■  ance  of  the  ine.x[x;rienccd  when  so  many  factors  must  be  taken 
into  account.  The  rules  given  below  govern  the  writer's  prac- 
tice in  the  average  ca.se,  but  due  attention  must  be  paid  to  the 
history  of  past  labors,  the  size  of  the  chiltl,  its  development, 
and  the  compressibility  of  its  head,  the  age  of  the  woman, 
the  build  of  both  parents,  and  the  ]irobable  strength  of  the  ex- 
pulsive forces,  greatest  in  the  primipara  and  le.ss  with  successive 
labors. 

If  the  diagnosis  of  a  conjugate  diameter  of  9.5  cm.  or  less 
is  made  during  pregnancy,  the  physician  must  choo.se  induction 
of  premature  labor,  forceps,  version,  symphyseotomy,  or  Cesarean 
section  at  term.  If  the  conjugate  diameter  measures  as  low 
as  9.5  cm.,  it  is  a  .safe  plan  to  induce  labor  four  weeks  before 
the  expected  termination  of  pregnancy.  This  course  entails 
no  great  additional  risk  upon  the  child  if  its  parents  are  in  a 
position  to  afford  it  the  best  care  and  nursing,  and  it  is  much 
the  safest  plan  for  the  mother,  the  induction  of  labor,  done  prop- 
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erly,  having  no  maternal  mortality.  ^      It  is  true  that  many  wc^^'"<^" 
with   a   cnnjuyatc   of  9.5    cm.    can  deliver  themselves  wil—^^""^ 

difficult}'  at  term.      .Spontancou.s   delivery-  with  a  measurei ncnt 

as  low  as  eight  centimeters  and  under  has  been  recorded.  ""^ 

the  majority  of  women  with  a  conjugate  of  9.5  cm.  will  ^^' 

perience  abnormal   delay  and  difficulty  in  labor,  with  added  "^k 

to  them.selves  and  to  their  children  ;  ami  in  a  certain  pro^  —por- 
tion   of   cases   a    cnnjutjate   of  9.5    cm.    proves   an   insuper-        *o'E 
obstruction  in  labor,  and  is  the  cause  of  ruptured  uterus  or  d^»-    eath 
from  exhaustion  in  the  mother  or  of  injury  to  the  child's  br^^^ran. 
The.se   results   are  to  be  feared  especially  if  the  child  be  o'    "Vcr- 
grown  or  if  the  mother's  e.xpulsive  powers  be  weak — two  c     ^"n- 
ditions  impossible  to  predict  with  absolute  certainty'.      For  tl~  ~icsc" 
reasons,  then,  the  rule  to  induce  premature  labor  when  the  c— ^on- 
jugatc  is  at  or  below  9.5  cm.  is  a  safe  one.     If  the  conju^^S^te 
measures  between  seven  and  eight  centimeters  or  more,  the  n~»<'-'»t 
successful  treatment  is   still  the   induction  of  premature  labo^^"  ^' 
the  thirty-sixth  week.     By  this  plan  the  majority  of  women  y^'itl^ 
a.  conjugate  of  eight  centimeters  or  a  trifle  less  will  be  deliver*^  ^^ 
spontaneously  or  with  no  more  serious  operation  than  the  appJ/  "^ 
cation  of  forceps.    If  the  cunju^ate  measures  seven  centimeters  or^"^ 
less,  the  induction  of  premature  labor  four  weeks  before  tenn 
can  not  be  expected  of  itself  to  secure  a  spontaneous  deliver)-. 
Either  symphyseotomy  in   suitable    ca.ses    or   Cesarean   section 
would,  as  a  rule,  be   required  in  addition.      In  such  cases,  there- 
fore, the  phj'sician  may  wait  until   term  or  shortly  before  it,  so 
that  his  operation  shall  secure   the   birth  of  a  child  vigorous  in 
development.     With  a  conjugate  diameter  of  the  superior  strait 
at   and  below   7  cm.,  the  woman   should    be  allowed  to  go  to 
term  and  should  usually  be  delivered  by  Cesarean  section. 

If  the  physician  sees  the  patient  for  the  first  lime  in  labor,  or 
only  discovers  the  deformity  after  labor  has  begun,  he  must 
choose  one  of  the  following  modes  of  dcliverv' :  A  waiting  polic)', 
to  allow  the  engagement  of  the  head  by  natural  forces  ;  the  ap- 
plication of  forceps  ;  the  performance  of  \ersion,  symphyseotomy, 
or  Cesarean  section.  While  the  child  is  alive,  craniotomy 
should  not  be  considered.  The  selection  of  the  best  mode  of 
delivery  in  contracted  jxrlves  is  one  of  the  most  diflncult  problems 
in  obstetrics.  If  tlie  jiatient  is  a  primipnra  and  the  conjugate  is 
above  nine  centimeters,  natural  forces  will,  in  tlie  majority  of  cases, 
provided  the  fetus  be  not  overgrown,  secure  the  engagement  of 

'  This  sl.ilpm(;nl  is  hascd  upon  the  writer's  exiicricnrc  in  private  practice,  and 
nnt  upon  hospital  statistics.  It  does  not  hold  good  for  lalmn  induced  before  the 
thirty-sixth  week.  In  the  discussion  at  the  international  congress  at  Amsterdam,  in 
August,  1899,  the  m.itcriial  monality  was  acknowledged  to  be  about  I  per  cenL.  and 
for  the  infants  Harries  gave  a  mortality  of  33  per  cent  ,  Bar  26  per  cent..  Becker  50 
per  cent.,  Ilerziuan  26  per  cenL,  and  Black  50  jwr  cent. 
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the  head,^  although  it  may  be  by  the  expenditure  of  considerable 
force,  after  long  delay,  and  only  after  prolonged  molding  and  an 
adaptation  of  the  size  of  the  head  to  the  size  of  the  contracted  inlet 
"by  apparent  anomalies  in  the  position  and  flexion  of  the  former. 
It  is  wonderful  how  successfully  an  obstruction  may  be  overcome 
even  in  cases  of  contracted  pelves  with  a  conjugate  of  eight  centi- 
meters or  less.     But  while  waiting  for  spontaneous  delivery,  the 
physician  may  see  the  uterus  suddenly  rupture  or  may  find  the 
child's  head  after  birth  seriously  injured.     It  is  permissible  in 
most  cases  to  wait  for  the  full,  or  almost  full,  dilatation   of  the 
OS,  keeping  careful  watch  upon  the  woman's  pulse,  temperature, 
and  general  condition,  upon  the  situation  of  the  contraction-ring 
and  the  distention   of  the  lower  uterine  segment,  and  taking 
whatever  operative  measures  may  be  required  in  plenty  of  time 
to  forestall  the  possibility  of  uterine  rupture.     The  application 
of  forceps  to  the  head  above  the  superior  strait  for  the  purpose 
of  securing  its  engagement  by  forcible  traction  should  in  general 
be  condemned,  but  it  must  be  admitted  that  there  arc  important 
exceptions  to  this  rule.     If  one  is  skilled  in  the  application  of  the 
forceps,  bears  in  mind  the  transverse  position  of  the  head,  and 
can  gage  the  degree  of  traction  which  may  be  exerted  without 
injury  to  the  child's  skull  or  to  the  maternal  soft  structures,  he 
will  occasionally  succeed  in  securing  an  engagement  with  the  in- 
strument that  would  otherwise,  perhaps,  be  impossible.     As  a 
rule,  however,  it  is  safe  to  say  that  the  choice  lies  between  in- 
action and  the  performance  of  version.     By  the  latter  operation 
the  smaller  end  of  the  wedge  represented  by  the  child's  head  is 
engaged  in  the  contracted  inlet,  and  there  can  be  exerted  upon 
the  head  coming  last,  both  by  traction  on  the  body  from  below 
^.nd  by  pressure  on  the  head  through  the  abdominal  walls  above, 
^  degree  of  force  that  is  impossible  with  forceps.     It  is  well, 
Inowever,  to  bear  in  mind  the  danger  entailed   upon  fetal  life 
"when  version  is  performed  in  a  contracted  pelvis.    There  is  a  con- 
^derable  risk^  that  the  head  will  be  retained  long  enough  above 
the  superior  strait,  or  in  it,  to  asphyxiate  the  child  beyond  re- 
"Vival.^     Or  the  pressure  upon  the  head  by  the  pelvic  walls  may 

'  FromlSSi  101887  there  was  spontaneous  delivery  in  163  out  of  444  cases  of  con- 
tracted pelvis  in  the  Vienna  Hospital,  and  in  47  women  the  conjugate  was  not  above 
8.5  centimeters  (Braun  u.  Herzfeld,  "  I)er  Kaiserschnilt  u.  seine  Stelhing  zur  Uilnst- 
lichen  Frilhgeburt,  Wendung,  atypischen  Zangenoperationen,  Kraniotoniie  bei  u.  zu 
den  spontanen  Geburten,"  Wien,  1888,  ii,  p.  144).  In  the  Moscow  Maternity  tliere 
were  84  contracted  pelves  among  4000  births  in  1894:  71  percent,  of  these  cases 
were  spontaneously  delivered  (KUster,  "Central Watt  f.  Gyn.,"  No.  10,  1895). 

»  The  infantile  death-rate  will  be  at  least  twenty-five  per  cent.,  or  more  likely 
higher  (Nagel.  "  Die  Wendung  bei  engen  Becken,"  "  Archiv  f  tiyn.."  Bd.  xxxiv). 

•  Nagel  reports  sixty  cases  of  version  for  contracted  pelvis,  with  a  fetal  mor- 
tality of  twenty-five  per  cent,  (ibid.,  p.  168). 
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fracture  the  skull  and  crush  the  brain,  and  the  force  employed  in 
extraction  may  break  the  neck.  If  in  the  judgment  of  the  c^- 
ator  the  danger  entailed  upon  the  fetus  by  version  is  too  great, 
natural  forces  having  failed  to  secure  engagement,  and  if  he  has 
tried  the  forceps  cautiously  without  success,  his  choice  must  rest 
between  symphyseotomy  and  Cesarean  section.  The  former  \fill 
be  selected  only  in  isolated  instances  with  most  favorable  con- 
ditions if  the  conjugate  is  above  seven  centimeters ;  the  latter, 
always  in  cases  of  greater  contraction  than  seven  centimeters,  and 
occasionally  as  a  relative  indication  with  a  conjugate  as  large  as 
8.5   cm.     These    rules    for   the   treatment  of  labor    obstructed 


I 


Fig.  373. — Walclier  posture  :   the  conjugate  of  the  brim  Is  a  l>lack  line,  and  the 
amount  of  space  gained  is  a  dotted  continuation  of  this  line. 

by  a  contracted  pelvis  presuppose,  of  course,  a  fetal  body  and 
head  of  average  size.  This  point  must  always  be  investigated 
carefully  by  abdominal  palpation,  althougii  it  is  most  difficult  to 
determine. '  If  tiie  physician  has  reason  to  believe  that  the  child 
is  oversized,  lie  must  allow  himself  sufficient  latitude  to  insure 
delivery.      This  advice  ap])Iies    particularly  to  cases   in    which 

'  The  relative  size  of  head  anl  |ielvis  may  be  determined  approximately  by  the 
method  of  Miillcr  and  Scli.il/.  The  fetal  licid  is  grasped  between  the  extendeii 
fingers  of  the  pliysician.  and  is  pressed  down  steadily  ami  for  some  time  upon  the 
pelvic  brim,  the  direction  of  the  force  coinciding  with  the  axis  of  the  superior  strait. 
If  this  manieuvor  succeeds  in  pressing  llie  head  within  the  pelvis,  then  natural  forces 
will  surely  secure  engagement.  If  it  fails,  the  converse  by  no  means  necess.arily 
follows. 
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the  operator  is  in  doubt  whether  to  select  symphyseotomy  or 
Clesarean  section.     If,  on  the  one  hand,  there  is  good  reason  to 
fear   that  the  child   can  not  with  safety  to  itself  be  extracted 
through  the  birth-canal  after  the  former,  his  choice  should  rest 
upon  Cesarean  section.     On  the  other  hand,  if  the  child  is  under- 
sized (a  condition  easier  to  detect  by  palpation  than  is  overgrowth), 
Spontaneous  delivery  may  be  expected  through  a  pelvis  that  would 
riot  permit  the  passage  of  a  child  of  normal  size.     Klein  and  Wal- 
cher  declare  that  by  raising  the  buttocks  and  letting  the  limbs 
liang  down  as  much  as  possible  the  conjugate  diameter  is  length- 
ened by  almost  a  centimeter.     Clinical  tests  of  the  method  are 


Fig.  374. — The  Walcber  posture. 


^^ escribed,  attended  with  success.'     The  Walcher  posture  has 
^^een   indorsed  by  a  number  of  observers  in   Germany  and  in 
^^ther  countries.     The  author  has  found  it  of  decided  advantage, 
^nd  would  recommend  its  systematic  trial. 

Obstruction  to  Labor  on  the  Part  of  the  Soft  JWaternal 
Structures  in  the  Parturient  Canal. — Congenital  Anomalies  of 
Development  In  the  Uterus. — A  double  or  septate  uterus  may  com- 

'  "Zeitschrift  f.  Geburts.  u.  Gyn.,"  Bd.  xxi,  II.  I,  and  "Med.  Korresp.  BI. 
des  Wflrtemb.  Aerztl.  V.,"  Bd.  Ix,  5.  I.ebedeff  and  Barto.sEiurcz,  by  ex(x>riments. 
on  25  cadavers,  found  that  the  Walcher  position  lenntbened  the  conjugate  of  the  inlet 
from  1-3  mm.,  "International  Congress  for  Gyn.  and  Obstet.,"  Amsterdam. 
Pinzani  in  62  obserrations  found  an  increase  of  1-8  mm.,  ihiJ. 
3» 
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plicate  labor  in  several  ways.     The  bulk  of  the  un impregnated 
half  may  obstruct  delivery,  especially  if  this  half  is  retrovcrted 
and  is  increased  considerably  in  size  in  sympathy  with  the  d^ 
velopment  of  the  impregnated  side,  and  is  hardened  in  consist- 
ency  by  sympathetic  contraction  during  the  labor-pains.    The 
septum  itself  may  prove  an   obstacle  in  labor,  and  sometiines 
labor  is  obstructed  by  the  strong  vesicorectal  ligament  that  runs 
between  the  horns  of  a  bicomate  uterus.     If  the  placenta  is  at- 
tached to  the  septum,  alarming  hemorrhage  may  occur  from  im- 
perfect contraction  of  the  sparsely  supplied  muscular  fibers  in  it 
Malpresentations  of  the  fetus  and  a  faulty  direction  and  insuffi- 
cient power  of  the  expulsive  force  are  common.     Rupture  of  the 
uterus  is  to  be  feared  on  account  of  the  ill-developed  uterine  walls,      j 
Laceration  of  the  septum  frequently  occurs.    It  has  been  noted  that 
a  decidual  membrane  may  be  retained  within  the  non-pregnant  half 
of  the  uterus,  where,  undergoing  putrefaction  after  delivery,  it  nay 
give  rise  to  septic  infection.    There  seems  also  to  be  a  dispositiott 
to  the  retention  of  membranes  in  the  pregnant  side  of  the  womfc- 
Retention  of  the  placenta  is  not  uncommon,  partly  because   <^ 
insufficient  expulsive  force,  partly  on  account  of  its  situation,  — ;■ 
perhaps  attached  in  both  divisions  of  the  uterine  cavity.     Th~^^ 
vard^  reports  the  retention  of  the  placenta  in  a  double  uterus  ^^' 
fifty  days,  when  it  was  spontaneously  discharged.     It  has  ha^* 
pened,  in  cases  of  double  uterus  and  vagina,  that  the  physician  «s-S 
amined  the  wrong  side,  and  was  ignorant  of  the  progress  of  lab^*" 
until  the  child  was  about  to  be  born  ;  also  that    he  c.xamin^^ 
first  one  side  and  then  the  other,  finding  first  a  dilated  and  th*c- 
a  contracted  external  os. 

In  one  woman  with  a  double  uterus  there  was  noted  a  di.^- 
position  to  become  pregnant  in  regular  alternation  first  on  one 
side  and  then  iijion  the  other. '^ 

Closure  and  Contraction  of  the  Cervix. — The  cervi.x  may  ob- 
struct labor  by  reason  of  atresia,  cicatricial  infiltration,  contrac- 
tion, and  rigidity,  or  there  may  be  longitudinal  or  transverse 
se])ta  in  the  canal.  Atresia  of  the  cer\'ix  in  a  pregnant  woman 
must,  of  course,  be  acquired  after  impregnation  (conglutinatio 
orificii  uteri  i-xUrni) ;  it  is  rarely,  however,  complete.  There  is 
always  an  indication  at  least  of  the  external  os  in  a  dimple  evi- 
dent to  the  .sen.se  of  sight  if  not  to  that  of  touch.  Hy  pre.s.sing 
upon  this  point  with  a  finger-nail  or  with  the  tip  of  a  uterine 
sound,  a  small  artificial  opening  may  be  made.  Directly  this  is 
.sccureil,  the  dilatation  of  the  external  os  proceeds  in  a  remark- 
ably rapid  maimer,  although  hours  of  vigorous  labor-pains 
before  had  been  insufficient  to   begin  it.     If  this  plan  fails,  a 

'  "  N'oiivrllcs  Anliivcs  <i'l  lbslrlrli|iie  ct  ile  Gynecologic,'"  1890,  p.  640. 
2  Soiithemiaiin,  ■•  lierliiier  med.  Wochen.,"  1879,41. 
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crucial  incision  must  be  made  in  the  cervical  tissues  at  the  site  of 
the  external  os.  The  dilatation  of  the  small  opening  thus  made 
is  then  left  to  nature.  If  hemorrhage  follows  the  incisions,  the 
bleeding  points  should  be  secured  by  sutures  after  the  conclusion 
of  labor.  An  active  treatment  is  always  called  for.  Without  it  the 
uterus  may  rupture,  the  vaginal  portion  of  the  cervix  may  be  torn 
oflffrom  the  womb,  or  the  head  may  emerge  completely  covered  by 
the  enormously  distended  cervix  as  by  a  caul.  ^  Cicatricial  con- 
traction or  infiltration  of  the  cervix  is  the  result  of  old,  unrepaired 
tears,  of  operations  upon  the  cervix,  of  cauterization,  of  syphilis, 
or  of  cancer.  In  the  first  instance  the  resistance  to  dilatation  is 
scarcely  ever  great,  and  what  there  is  may  be  almost  always 
overcome  by  hydrostatic  dilators,  by  the  application  of  the  forceps 
and  forcible  delivery  of  the  head  through  the  cervical  canal,  or 
by  the  performance  of  version  followed  by  rapid  extraction.  If 
the  cicatrices  are  of  syphilitic  or  of  cancerous  origin,  the  obstruc- 
tion  is  more  serious.  It  may  be  overcome  by  radiating  incisions 
"wth  scissors  or  with  a  probe-pointed  bistoury,  but  it  is  not  un- 
likely to  demand  the  performance  of  Cesarean  section. 

Rigidity  of  the  cervix  is  seen  normally  in  all  primiparae,  and 
to  an  exaggerated  degree  in  elderly  primiparje.     It  yields  often 
to  copious  douches  of  warm  water  directed  against  the  anterior 
"wall   of  the  cervix  and  frequently  repeated — as  often  as  once 
«very  fifteen  minutes  if  necessary.     Chloral  internally  and  bella- 
<lonna  ointment  applied  directly  to  the  cervix  have  been  recom- 
mended, but  these  remedies  are  not  to  be  depended  upon  except 
in  the  slight  rigidity  characteristic  of  all  primipara;.     If  there  is 
delay  in  such  cases,  fifteen  grains  of  chloral  every  fifteen  minutes 
■for  three  doses  may  advantageously  be  given.     An  anesthetic, 
after  all,  is  the  most  valuable  medicinal  agent  that  we  possess  for 
the  relaxation  of  this  as  well  as  of  other  rigid  tissues.     The  rigid 
cervix  yields  at  length  to  the  steady  pressure  of  the  presenting  part, 
and  it  is  rarely  necessary  on  account  of  rigidity  alone  to  resort  to 
artificial  dilatation  or  to  incisions.     In  the  course  of  a  slow  dilata- 
tion of  the  cervical  canal  and  external  os  tiie  anterior  lip  may  be- 
come incarcerated  between  the  head  and  the  pelvic  walls.     In  con- 
sequence of  the  pressure  and  the  disturbance  of  circulation  in  the 
part  the  cervical  tissues  rapidly  become  edematous,  and  the  bulk 
of  the  anterior  lip  becomes  so  great  as  actually  to  constitute  a 
mechanical  obstruction  to  the  descent  of  the  head.     It  is  usually 
possible  in  such  cases  to  push  up  the  anterior  lip  over  the  head 
and  above  the  symphysis  in  the  intervals  between  the  pains.     If 
there  is  hypertrophy  of  the  anterior  lip  in  consequence  of  an  old 

'  JeutzeD,  "  Archives  de  Tocol'  gie,"  Paris,  1890,  H.  8. 
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laceration  and  eversion,  or,  all  the  more,  should  there  be  hyper- 
trophy of  the  whole  infravaginal  portion  of  the  cer\'ix.  the  ob- 
struction may  become  quite  serious,  and  it  may  be  impossible  to 
push  the  cervix  abose  the  licad.    In  such  cases  forcible  traction  on 
tile  forceps  or  radiating  incisions  in  the  cerv'ix  may  be  nccessan-. 
Longitudinal  septa  in  the  cervical  canal  are  usually  seen  with  . 
duplicity  of  the  uterine  cavity  from  failure  of  the  Miillerian  ducttj 
to  fuse  completely.      Occasionally  the  lack  of  fusion  is  confiiitJ 
to  the  cer\ical  canal  alone  {litems  hiforis).      Rarel)-,  trans\Tr< 
septa  have  been  found  in  the   cervical  canal.'       It  may  be  neces- 
sary to  cut  them  before  the  child  can  pass  into  the  vagina. 


.^:^fewi 


Fig.  375. — Doable  vagina. 

Ctosure  and  Contraction  of  the  Vagina  or  Vulva. — There  may  be 
obstruction  t>f  the  lower  birth-canal  by  longitudinal  and  trans- 
verse septa,  by  cicatrices,  by  hematomata,  by  partial  atresia, 
either  congenital  or  acquired,  by  unruptured  hymen,  by  anus 
vaginalis,  by  vaginal  tumors  and  cysts,  by  cystic  and  solid 
tumors  of  the  vulva,  by  enlarged  caruncuhe  myrtiformes.  by 
varices,  by  vaginismus,  by  congenital  narrowness  of  the  vagina 

'  Cases  are  reported  l>y  MQIler.  Breisky,  Budin,  Henry,  Bidder,  and  Blaoc 
(Poui'i  "Gynecology,"  vol.  ii,  p.  456). 
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and  vulva,  and  by  rigidity  of  the  tissues,  especially  in  elderly 
primipanc. 

Longitudinal  and  transverse  septa  are  not  ordinarily  very 
dense  in  structure,  and  they  give  way  commonly  before  the 
advance  of  the  presenting  part  If  they  do  not  yield,  it  is  easy 
to  cut  them  in  one  or  more  places,  the  hemorrhage  being  con- 
trolled, if  necessary,  by  sutures  afterward,  or,  in  the  case  of  trans- 
verse septa,  by  a  double  ligature  applied  first,  the  septum  being 
cut  between,  though  there  is  not  much  tendency  to  bleeding 
even  in  those  as  thick  as  one's  finger  (Fig.  376). 


'  *5.  376. — Transverse  septum  of  the 
vagina  (Heyder). 


Fig.  377- — Anus  vestibularis.  Dot- 
ted lines  show  the  limit  of  mucous 
membrane;  thickened  skin  marks  the 
normal  site  of  the  anus  (Dickinson). 


Hematomata. — Hematomata  of  the  parturient  tract  usually 

^^ccur  at  the  vaginal  orifice,  and  most  often  between  the  birth  of 

^Tivins.     They  are  considered  here  only  as  mechanical  obstacles 

■^o  labor.     If  the  blood-tumor  is  large  enough  to  constitute  an 

^)bstruction  to  the  escape  of  the  child,  its  walls  must  be  incised 

and  its  contents  be  turned  out,  and  if  hemorrhage  follows,  it  must 

be  checked  by  a  firm  tampon,  preferably  of  iodoform  gauze,  in 

the  cavity  of  the  tumor. 

Extensive  cicatrices  in  the  vagina  from  syphilitic,  malignant, 
or  other  ulceration,  or  from  former  injuries,  may  be  stretched 
suflSciently  by  hydrostatic  dilators  or  maybe  severed  by  multiple 
incisions,  followed  by  the  application  of  forceps  if  the  head  is 
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presenting ;  but  they  may  be  too  dense  and  extensive  to  yidd 
to  these  measures,  and  a  Cesarean  section  may  be  required. 

Unruptured  Hymen. — An  unruptured  hymen  is  not  neces- 
sarily a  bar  to  conception.  There  are  a  number  of  cases  oo 
record  in  which  a  persistent  hymen  with  a  small  orifice  has  ob- 
structed to  some  degree  the  escape  of  the  child's  head  in  labor. 
In  two  cases  under  the  author's  notice  the  advance  of  the  pre- 
senting part  ruptured  the  hymeneal  membrane  without  difficult}', 
but  it  has  been  found  necessary  by  others  to  incise  it.  * 

Atresia  of  the  Vagina. — This  anomaly  of  development  has  its 
seat  usually  at  the  upper  third  of  the  canal,  where  the  vagina  may 
be  contracted  to  a  narrow  tract  barely  admitting  the  uterine  probe, 
or  the  canal  may  be  obstructed  by  an  annular  membrane  like  the 
hymen.     Although  Cesarean  section  has  been  done  for  this  con- 
dition, the  majority  of  cases  on  record  have  not  required  it.    Tht 
advance  of  the  presenting  part  has  dilated  the  narrowed  vagir^^ 
canal  with  little  more  difficulty  than  it  experiences  in  dilating  t^ 
cervical  canal.     At  the  worst,  the  obstruction  should  be  ov^^ 
come  by  digital,  instrumental,  or  hydrostatic  dilatation.     In  co*^ 
plete  or  almost  complete  acquired  atresia  of  the  lower  portion  ^ 
the  vagina,  in  which  insemination  has  taken  place  by  way  of 
dilated    urethra    and   a   vesicovaginal    fistula,    the    imperfora" 
portion  of  the  vagina  may  be  opened  by  a  transverse  incision,  tl^ 
rectum  and  bladder  being  guarded  by  a  finger  in  the  one  and 
sound  in  the  other. 

Alius  Vagina/is  or  Vestibularis. — This  condition  may  com 
plicate  labor  by  the  accumulation  of  feces  in  the  rectum,  due  tc 
the  unnatural  position  of  the  anus  (Fig.  377).  In  one  case  ir 
which  this  anomaly  was  associated  with  partial  atresia  of  tht 
vulvar  orifice  it  was  neces.sary  to  cut  the  perineal  structures  up- 
ward from  the  rectum  toward  the  pubis,  in  order  to  permit  the 
escape  of  the  child's  head. ' 

Cystic  and  Solid  Tumors  of  the  Vagina  and  Vuh-a,  Edema. 
Suppuration,  and  Gangrene. — In  the  case  of  solid  tumors  ex- 
cision may  be  necessary,  by  transfixing  the  pedicle  if  they  have 
one,  and  ligating  it  to  prevent  hemorrhage,  or  by  an  incision  of 
the  vaginal  wall  over  them  and  their  enucleation,  followed  by 
the  immediate  extraction  of  the  child,  and  the  control  of  hemor- 
rhage by  the  needle  and  thread  or  by  direct  pressure.  In  the 
ca.sc  of  large  cystic  tumors  a  puncture  is  sufficient  to  remove  the 
obstruction.    Giider  ^  collected  60  ca.ses  of  vaginal  tumors  compli- 

'  .Ahlfeld,  "  Zeitschrifl  f.  (lelmrtstiiilfe  und  dynSkoloijic,"  Bd.  xxi,  p.  l6o; 
ibid.,  Rd.  xiv,  p.  14. 

^  "Leber  (jcschwiilste  dcr  V.if;ina  als  Schwangerschaft  und  Geburtskompli- 
kationen,"  "  Dis-s.-Inaug.,  "  Hern,  1889. 
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crating   labor — 23    c>'sts    and    echinococcous   sacs  ;    1 8    fibroids, 

#nbromyomata,  and  polypi  ;    14  carcinomata,    i   sarcoma,   and   4 

Jnematoniata.       Uelivcrj'    was    accnmplislicd    by    the     following 

<Jiversc  methods:  Spontaneously,    14;  by  forceps,    iS  ;  by  ver- 

^on  and  extraction,  2  ;  by  traction  on  the  feet,  i  ;  by  removal 

or  puncture  of  the  tumor,  16  ;  by  Cesarean   section,  7  ;  by  in- 

*duction  of  premature  labor  and  craniotomy,  2;  by  premature  labor, 

3  ;  by  laparo-elytrotomy,  i  ;  by  craniotomy  1  ;  by  pushing  back 

■the   tumor  and   extracting    the   child   past   it,    2.     Among    the 

«tiothers  there  were  15  deaths  ;  among  the  children,  13.      In   i  i 

of  the   mothers  and  in   22  of  the  children   the   result   was   not 

reported. 

Edema  of  the  vulva  may  be  the  result  of  kidney  insufficiency 


^i;-  -, 


ail  ulkslruclctl  ULior.     Cc:>areaD  seclion  (author's  au«). 


*^r  of  pressure  in  a  prolonged  labor.  The  increased  bulk  of  the 
*3ropsical  labia  may  interfere  with  the  escajx;  of  the  presenting 
^Dart,  or,  what  is  more  likely,  the  edematous  tissues  lose  their 
elasticity,  obstruct  labor  by  their  rigidity,  and  are  prone  to  deep 
tears  at  the  time  of  birth  and  tn  gangrene  afterward.      Punctures 

«Dr  inci.sions  in  the  labia  mav  be  necessary  to  escape  more  serious 

injur}',  but  it  is  well  to  avoid  them  if  possible,  for  they  are  apt  to 

be  followed  by  infection  and  gangrene. 

An  abscess  of  Bartholin's  gland  is  seldom  large  enough   to 
retard  labor,  though  it  has  done  so  (Mijller),  but  it  is  likely  to 

cause  trouble  afterward.      It  should  be  opened  freely  in  the  early 


J 
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part  of  the  first  stage  of  labor,  curetted,  swabbed  out  with  ca^ 
bolic  acid  and  glycerin,  and  packed  with  iodofonn  gauze. 

Gangrene  of  the  vulva  is  ver)'  rare  before  the  termination  of 
labor.  Should  it  exist,  it  might  determine  an  operator  in  favor 
of  Cesarean  section  in  a  doubtful  case,  on  account  of  the  rigidity 
of  the  vulvar  tissues,  tlic  certainty  of  laceration,  and  the  likeli- 
hood of  grave  infection. 

Enlari^cd  Cdruncula:  Myrtifonncs  and  V'aricosc  Veins. — These 
tumors  do  not  possess  sufficient  bulk,  as  a  rule,  seriously  to  ob- 
struct the  last  stage  of  labor.  They  may,  however,  be  so  bruised 
by  the  passage  of  the  head  as  to  slough  afterward,  or  the  veins  in 
them  may  be  ruptured,  giving  rise  to  subcutaneous  or  frank  bleed- 
ing of  an  alarming  character. 

Vaginismus  may  be  overcome  bj'  an  anestlietic.      Ctmgemtal 

narrowness  of  the  vagina  and 
vulva  is  usually  overcome  by 
the  advance  of  the  presenting 
part,  though  often  at  the  ex- 
pense of  vaginal  and  perineal 
lacerations.  It  may  be  neces- 
sary to  resort  to  hydrostatic 
dilatation,  or  even,  in  rare  in- 
stances, to  Diihrssen's  plan  of 
multiple  incisions.  In  the  case 
of  extreme  narrowness  of  the 
vulva  there  may  be  a  central  tear 
of  the  f>erineum,  through  which 
the  presenting  part  begins  to 
emerge.  To  avoid  a  rectal  tear 
in  such  a  case  the  perineum 
should  be  cut  from  the  anterior 
border  of  the  perforation  to  the  posterior  conmiissure  of  the  vuK-a 

(Fig-  379)- 

Rigidity  of  the  tissues  in  the  cervi.x.  the  vaginal  wall,  and  at 
the  outlet  occasions  delay  in  the  majority  of  all  primipara>,  but 
especially  in  the  case  of  eldcrlj-  primipara; — those  over  thirty 
years  of  age.  Kckhard  found  the  infantile  mortalitj'  in  such  cases 
to  be  19.81  per  cent.,  the  maternal  mortalitj'  to  be  tliree  times  as 
great  as  in  younger  primipara: ;  and  the  necessity  for  ojjerative 
interference  increases  steadily  with  the  age  of  the  primipar:e  until, 
in  those  past  forty,  almost  two-thirds  are  delivered  b>'  some 
operative  procedure,  usually  forceps.  Craniotomy  should  be 
done  if  the  child  is  dead.  Version  is  the  lea.st  successful  opera- 
tion in  these  cases. 

Displacements  of  the  Uterus. — The    uterus   in    labor   may   be 


Fig.  379 — Central  tear  in  llie 
perineum,  with  contracted  vulvar  ori- 
fice (Ribemoni-UessaignesJ. 
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displaced  forward  ;  to  either  side ;  downward  ;  or  backward,  by 
the  so-called  "  sacculation  "  of  the  womb.  It  may  be  twisted  on 
its  pedicle,  the  cervix,  or  it  may  form  part  of  the  contents  of  a 
hernial  sac  in  inguinal  or  ventral  herniae. 

Anterior  Displacement  of  tlie  Uterus  in  Labor ;  Petidulous 
Belly. -r-1\v\s  is  a  common  anomaly  in  labor,  seen  to  some  degree 
in  all  cases  of  obstructed  labor,  as  in  deformed  pelvis,  and  in  all 
cases  in  which  the  length  of  the  abdominal  cavity  is  decreased, 
as  in  kyphosis.  A  peculiar  example  of  forward  displacement  is 
seen  in  those  rare  instances  of  hernia  of  the  parturient  womb 
between  the  recti  muscles  or  to  one  side  of  the  median  line  dur- 
ing the  second  stage  of  labor  (Fig.  380).     The  pregnant  womb 


Fig.  380. — Hernia  of  the  gravid  womb  through  the  linea  alba  (Dickinson). 


*~nay  fall  forward  also  into  an  umbilical  hernia  or  into  a  ventral 
Viemia  following  celiotomy. 

The  removal  of  the  obstruction  to  labor  in  tlie  first  class 
^Df  cases  ordinarily  obviates  the  anterior  displacement.  If  the 
displacement  depends  not  upon  obstruction,  but  upon  flaccid 
abdominal  walls,  the  application  of  an  abdominal  binder  surely 
corrects  the  antcversion.  In  cases  of  hernia  of  the  uterus  through 
the  anterior  abdominal  wall,  artificial  delivery  with  forceps  or  by 
"version  may  be  necessary  ;  when  the  uterus  is  evacuated,  it  can 
easily  be  returned  into  the  abdominal  cavity.  A  tight  abdominal 
binder  and  the  diminution  of  intra-abdominal  pressure  after  de- 
livery will  promote  the  approximation  of  the  separated   recti 
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muscles.  In  inguinal  hemia  the  pregnant  womb  in  the  hernial 
sac  is  usually  unicorn  or  bicorn  (Fig.  381).  Deliver}- may  be 
elTectcd  by  vcr.sion,  and  tlii.s  may  be  followed  by  a  reduction  of 
the  hernia,  but  it  is  best  to  lay  open  the  sac,  incise  the  womb, 
extract  its  contents,  ani.1  then  amputate  it  .-Xdams  '  has  collected 
ten  cases  of  inguinal  hernia  of  the  gravid  womb,  including  Donn- 
gius's,  which  he  calls  "crural."  In  eight  Cesarean  section  «u 
done  ;  in  one  the  delivery  was  spontaneous. 

ImBot  Complicated  by  a  Former  Operation  to  Suspend  or  Fit 
the  Womb  Anteriorly. — The  number  of  operations  performed  for 
posterior  displacement  of  the  uterus  on  women  of  child-bearing, 
age  has  become  so  large  of  recent  years  that  ample  opportunity 
has  been  afforded  to  judge  of  the  influence  of  anterior  fixalinrw 


Fig.  381. — Inguinal  hernia  coTilaining  a  );ravid  womb  (Winckel). 


and  suspension  of  the  uterus  on  pregnancy  and  childbirth.  Dor- 
land  -  has  collected  the  statistics  of  179  pregnancies  following 
operations  for  ventrosuspension,  ventrofixation,  and  vaginal  fi.xa- 
tion.  It  appears  from  these  statistics  tliat,  the  firmer  the  womb 
is  fixed  and  the  lower  the  fundus  is  fastened,  the  more  certainly 
will  there  be  serious  disturbances  in  pregnancy  and  dangerous 
complications  in  labor.  Thus,  abortion  occurred  in  14  per 
cent,  of  the  ventrosuspensions  and  in  27  per  cent  of  the  vaginal 
fixations.  In  12.29  per  cent,  of  all  the  cases  there  was  dys- 
tocia, requiring  in  three  instances  Cesarean  section.      The  com-, 

'  Adams,   "Hemia  of  the  Prcffnant  Uterus,"  "  Amer.   Jour.   Obstetrics,"  vol.^ 
xxti,  p.  225.  '  "  University  Med.  Mag.,"  Uec.,  1S96. 
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plications  noted  in  labor  were :  inertia  uteri,  transverse  position 
of  the  child,  abnormal  positions  of  the  head,  cervical  rigidity, 
uterine  rupture,  placental  anomalies,  postpartum  and  puerperal 
hemorrhages,  and  a  mechanical  obstruction  in  labor  from  the 
thick  anterior  wall  of  the  uterus,  held  firmly  down  over  the  pelvic 
inlet,  the  distention  of  the  uterus  in  pregnancy  having  been  accom- 
plished by  the  expansion  mainly  of  the  posterior  uterine  wall. 
Pregnancy  was  seriously  disturbed  in  8.37  per  cent,  of  the  cases, 
not  including  those  in  which  abortion  occurred,  by  pain  and  trac- 
tion at  the  site  of  the  incision,  dysuria,  and  excessive  nausea  and 
vomiting. 

A  sure  indication  of  the  difficulty  to  be  expected  in  labor  is 
afforded  by  the  behavior  of  the  fundus  and  cervix  of  the  womb  in 
pregnancy.  If  the  former  remains  fixed  over  the  pelvic  inlet  and 
the  latter  is  steadily  drawn  upward  and  backward  until  it  reaches 
the  promontory  of  the  sacrum  or  actually  ascends  above  it,  the 
labor  will  be  so  seriously  complicated  in  all  probability  that, 
in  the  hands  of  an  expert  abdominal  surgeon,  the  best  results 
may  be  obtained  in  the  future  by  opening  the  abdomen  and  sever- 
ing the  adhesions  between  the  fundus  uteri  and  the  abdominal 
wall.  If  version  is  demanded  in  labor  at  term,  great  care  must  be 
exercised  not  to  rupture  the  overstretched  posterior  uterine  wall. 

The  best  preventive  treatment  of  difficulty  in  pregnancy  and 
labor  after  the  operative  treatment  for  posterior  displacement  is 
the  choice  of  the  appropriate  operation  and  its  proper  perform- 
ance. Vaginal  fixation  should  not  be  selected.  Shortening  of 
the  round  ligaments  has  not  yet  given  rise  to  any  difficulty  in 
subsequent  pregnancies  and  labors,  nor  has  ventrosuspension, 
properly  performed.  If  the  operator  uses  fine  silk  and  includes 
only  a  portion  of  the  rectus  muscle  with  the  peritoneum  in  the 
abdominal  portion  of  the  stitch,  the  artificial  suspensory  ligament 
is  so  flexible  and  stretches  so  easily  that  no  difficulty  need  be 
apprehended  if  the  patient  conceive.  In  not  one  of  the  numer- 
ous women  operated  upon  by  the  author  has  there  been  the 
slightest  complication  traceable  to  the  operation  in  pregnancy  and 
labor. 

Lateral  Displacement. — A  tilting  of  the  uterus  to  the  right 
side  is  a  physiological  occurrence  in  pregnant  and  parturient 
women.  The  lateral  inclination  is  sometimes  exaggerated  to 
such  a  degree  that  a  great  part  of  the  expulsive  force  is  lost  by 
the  propulsion  of  the  presenting  part  against  the  lateral  wall  of 
the  pelvis.  The  displacement  may  be  corrected  by  turning  the 
woman  on  the  side — usually  the  right — toward  which  the  fundus 
uteri  is  inclined,  and  placing  under  her  flank  a  rolled  blanket  or 
a  pillow. 
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Sanmlation  of  the  Uterus. — A  backward  displacement  of  vk 
paxid  wx>mb  in  rare  cases  goes  on  to  full  development  by  vtat 
is  caDed  "posterior  sacculation,"  the  distention  of  the  uter»JsW 
aocoaatnodate  the  full-grown  fetus  being  accomplished  by  strevA- 
m%  the  anterior  uterine  wall,  the  posterior  wall  and  tlie  fia  ndus 

remaining  fixed  within  the  f:»c\vis 
(Fig.  384).      In   these  case.^  the 
cervix  is  high   above  the  |jz*tKic 
inlet  and  is  pressed  close  af^raiiist 
the  anterior  abdominal  wal  X.,  the 
posterior  vaginal  wall  bulges^  out- 
ward and    downward,  and        fetal 
parts  can  be  felt  through  it       with 
a  distinctness  that  suggest-s  ab- 
dominal   pregnancy.      Ce&s«Jtan 
section    has  in  one   instancrc  at 
least  been  performed  on  accjount 
of  this  anomaly,  but  a  study  of 
recorded  cases  shows   it   to    be 
unnecessan-.      By   the  artifi<^**' 
dilatation  of  the  cervical  c^ii^"'*' 
and  the  performance  of  po^J**-"*" 
version,  delivery  may  be  efler*^*-*^ 
without  difficulty. 

Piutial  Prolapse  with  Hyy*^' 
trophic  JHoii^ntioti  of  the  Cef^ 

— It  is  impossible  for  pregna- • -, 

to    proceed  to  term   with  ^^-^^^Z'^, 
plete    prolapse    of     the    wo^^^J^j^c 

10 
\\as 


although  the  size  of  the  ute 
Ji^Mn  the  vulva  in  some  cases  has  given  risi 
bility^Fig.  382).     A  careful  examination 
•Nn^  $iK>wo  the  major  portion  of  the  uterine  body  to  be  wit:::: 
ti*  pdMc  and  ^tdominal  cavities.     Commonly,  the  fundus  is 
aMoal  kvcLand  die  descent  of  the  cervix  has  been  accomplis 
^r  JfcwKbiag  the  knrcr  uterine  segment  and   by  hypertro 
of  the  cervix  itself     When  the  contraction   of 
OMsde  begins  in  labor,  a  partial  prolapse  of  the  worn 
sly  corrected  by  the  retraction  of  the  ce: 
Vikkib  tiM  vigiML    This  the  author  has  seen  in  several  instan 
In  «^Xv^:vttonad  cmses,  however, — usually  on  account  of  a  ri 
cef\"i.x.-— the  profafKc  becomes  aggravated  or  suddenly  makes 
;H>(>eaF3tnc«,  and  the  ccr\-ical  tissues,  growing  edematous  and 
coming  enonnotts'  n.  constitute,  by  their  bulk   and  -^^i/fl 

CffCikwd  i^idit>'.  •  >  istruction  to  the  delivery  of  the  chi 
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tissues.  It  might  be  necessary  in  such  a  case  to  enlarge  the 
cervical  canal  by  radiating  incisions.  The  hemorrhage  following 
might  be  controlled  temporarily  by  clamping  sutures  over  the 
wounded  surfaces  without  uniting  them  (Figs.  385,  386). 

Displacement  of  the  Cervix. — It  is  not  uncommon,  in  prim- 
iparse  with  a  narrow  cervical  canal,  for  the  cervix  to  be  displaced 
backward,  so  that  the  external  os,  almost  inaccessible  to  the  ex- 
amining finger,  points  directly  backward  or  even  backward  and 
upward.  The  anterior  lower  uterine  segment  is  much  distended 
by  the  presenting  part  and  occupies  the  whole  vaginal  vault. 
The  expulsive  force  in  labor  is  exerted  against  the  lower  uterine 
segment,  and  the  cervical  canal  remains  undilated.  The  difficulty 
may  be  overcome  by  applying  an  abdominal  binder  and  by  hook- 
ing the  cervix  forward  with  the  finger  during  two  or  three  pains 
(Fig.  387). 

Tumors  of  the  Qenital  Canal. — Carcinoma  of  the  Cervix. — In 
34  per  cent,  of  the  cases  cancer  of  the  cervix  interrupts  gestation 
at  various  stages  (Miiller).  If  the  disease  is  not  too  far  ad- 
vanced ;  if  it  is  confined  to  one  lip  of  the  cervix,  and  that  the 
anterior;  and  if  there  is  not  too  much  cicatricial  infiltration 
around  its  periphery  and  up  the  cervical  walls,  the  labor  may  be 
terminated  spontaneously,  but  this  is  rather  the  exception.  The 
performance  of  Cesarean  section  is  commonl)'  the  proper  treat- 
ment for  labor  obstructed  by  carcinoma  of  the  cervix,  and  this 
operation  should  be  selected  if  there  is  good  reason  to  doubt  the 
possibility  of  spontaneous  or  artificially  assisted  delivery  by  the 
natural  passage-way.  If  the  disease  is  far  advanced,  the  woman's 
life  is  surely  doomed  in  the  near  future,  and  the  child  at  any  rate 
should  be  saved,  even  at  considerable  risk  to  the  mother.  It  may 
be  desirable  to  operate  before  the  fetus  has  reached  maturity,  if 
the  disease  is  making  such  rapid  progress  that  the  woman  is 
likely  to  die  before  the  natural  end  of  pret^nancy,  or  if  the  cancer 
is  still  in  the  operable  stage.  An  abdominal  or  vaginal  pan- 
hysterectomy should  follow  the  Cesarean  section,  if  possible. 

Fibromata. — Fibroids  of  the  uterus  and  cervi.x  low  enough 
in  .situation  to  become  incarcerated  in  the  pelvis  are  likely  to 
be  insuperable  obstructions  in  labor,  besides  complicating  par- 
turition by  favoring  abnormal  positions  of  the  cliild,  by  pre- 
disposing to  adherence  of  the  placenta,  to  prolapse  of  the  ex- 
tremities and  cord,  and  to  hemorrhage  during  and  after  labor. 
If  the  tumor  grows  on  the  anterior  wall  of  the  uterus,  the  first 
few  labor-pains  and  the  contraction  of  the  longitudinal  fibers  of 
the  cervix  may  dislodge  it  above  the  pelvic  brim,  though  it  had 
been  impossible  to  do  this  before  by  manipulation.  The  author 
has  seen  one  such  case.  It  is  also  po.ssible  for  tumors  on  the 
anterior  wall  of  the  cervix  to  be  pushed  out  of  the  vulva  in  front 
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of  the  presenting  part,  thus  making  room  for  the  escape  of  the 
latter.     If,  however,  the  tumor  is  situated  laterally  or  posteriorly, 
its  artificial  displacement  upward   into  the  abdominal  cavity,  so 
that  the  child  may  escape  past  it,  is  often  impracticable  {F'tg- 
388).      On  the  contrary,  the  attempt  at  descent  of  the  prescnlinfe 
part  in  labor  may   fix  it  more  firmly  in  the  pelvic  cavity.'     1^ 
this  case,  if  attempts  under  anesthesia  to  dislodge  the  tumor  aii  ^ 
to  pu.sh  it  above  the  pelvic  brim  fail,  a  Porro-Ccsarcan  oix;ratit::> '^ 
should  be  performed,  even  though  the  tumor  is  not  of  so  great      a 
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Fig.  388. — Ijirge  fibroid  blockiog  the  pelvis  (Spiegelbeig). 

size  as  absolutely  to  prevent  the  delivery  of  the  child.  The 
physician  must  consider  the  effect  upon  it,  owing  to  its  low 
vitality,  of  the  pressure  to  which  it  will  be  subjected  by  dragging 
the  child  past  it  (Fig.  389).  Sli>ughing,  gangrene,  and  fatal  in- 
fection arc  likely  to  follow.     This  was  the  history  of  the  case 

'  It  is  bnreiy  possible  that  a  tumor  low  down  on  the  posterior  wall  of  the  cerrii, 
the  most  unfavornblc  of  all  positions  may  be  suddenly  elevated  after  many  hours  of 
labor,  and  thus  allow  a  spontaneous  delivery ;  but  this  event  is  not  to  be  counted  OD 
in  practice. 
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illustrated  in  figure  389,  communicated  to  the  author  by  Dr.  J.  P. 
Simpson,  of  South  Carolina.  If  the  fibroid  is  submucous  and 
grows  from  the  cervix,  it  may  be  enucleated  when  labor  begins. 
The  bed  of  the  tumor  should  be  packed  with  gauze  after  labor.  ^ 
It  is,  unfortunately,  a  common  error  to  overlook  a  fibroid 
tumor  obstructing  the  pelvis  in  labor,  or  to  mistake  it  for  the 
fetal  head.  The  woman  is  allowed  to  die  of  ruptured  uterus, 
exhaustion,  or  hemorrhc^e,  while  the  physician  is  waiting  for  the 
descent  of  the  presenting  part,  or  is  endeavoring  to  apply  the 
forceps  to  what  he  takes  to  be  the  head.  Ordinary  care  and 
a  little  experience  in  making  obstetrical  examinations  should 
guard  a  practitioner  against  such  an  egregious  mistake. 


Fig.  389. — Small  fibroid  post  which  the  child  was  extracted.     The  tumor  became 
gangrenous,  and  the  woman  died  (Sinipsi.n). 


The  prognosis  of  labor  complicated  by  a  fibroid  tumor  de- 
pends upon  the  early  recognition  of  the  growth  and  upon  the 
treatment.  In  general  practice  the  results  have  hitherto  been 
bad.  Nauss  found  a  maternal  mortality  of  54  per  cent,  among 
225  women  and  an  infantile  mortality  of  57  per  cent,  in  117 
cases.  Siisserott  found  in  147  cases  a  maternal  mortality  of  50 
per  cent,  and  an  infantile  mortality  of  66  per  cent.* 

'  Sutugin  is  an  enthusiastic  advocate  of  vaginal  operations  for  all  cases  of  ril>roids 
impacted  in  the  small  pelvis.  For  intramural  tumors  the  cervix  is  split  until  the 
tniiior  is  reached.  For  subserous  tumors  the  vagi'-al  vault  is  o|>ene<l.  Nine  such 
derations  siU> partu  are  reported  with  only  one  death  ("  Jahresb.  U.  d.  Fortsch.  a.  d. 
Gebiete  der  Geburtsh.,"  etc.,  vol.  v,  p.  1/5).  '  Sutugin,  loc.  cit. 

33 
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In    I^four's  statistics  of  300  cases  of  fibroids  complicatif*^^ 
labor,  tiic  muitality  of  delivery  by  the  natural  passage  was  25    ^^ 
55  per  cent,  fur  tiie  mothers,  "J"}  per  cent,  for  the  ciiildrcn.'  i 

A  fibroid  tumor  may  prolapse  into  the  pelvis  after  the  bir^^*|! 
of  the  child  and  prevent  the  delivery  of  the  placenta.  j 

The  tumor  may  practically  disapfiear  durintj  the  involutio^c:^ 
of  the  uterus.      In   nine  cases   under  the  author's  ob.servation  ■ 

spontaneous  cure  occurred  twice  in  this  manner.     There  is.  ho^\.^^ 
ever,  a  strong  disposition  to  infection  after  labor  in  the  wcakl;;^  M, 


Fig.  390. — tirge  subperitoneal  IiIjhuiu  rcacliiuy  Hum  11.1  ;_...;^;  uteri  to  the  liver  i 
removed  by  myomectomy  on  tcnili  day  ol  puerperium  (or  infection  (recovery). 

resisting  structure  of  a  fibromyoma.  In  a  third  of  the  author'sa 
cases  celiotomy  was  required  during  the  puerperium — myomec- 
tomy twice  and  hysterectomy  once. 

Polypi. — Polypoid  tumors  obstructing  labor  usually  spring 
from  the  cervical  canal  or  the  anterior  lip  of  the  cervix,  and  are 
commonly  mucous  in  character.  They  may,  however,  be  fibro- 
niyoniatous,  fibrous,  or  sarcomatous,  and  may  have  a  situation 
high  in  the  uterine  cavity  or  in  its  wall.  They  may  increase  very 
markedly  in  size  during  pregnancy.  The  pedicle  is  usually  small, 
and  in  the  case  of  cervical  polj-pi  their  removal  is  easy.  The  opcra- 
'  Phillips,  ••  Urilish  Med.  Jour.."  1888,  i.  p.  331. 
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n  should  be  postponed,  however,  until   the  woman  falls  into 

J.  for  tiny  oi>erative  interference  in   tiiis    region  would  very 

cly  interrupt  gestation.     When  the  dilatation  of  the  os  bo^nns, 

Jxhc  ficdicle  may  be  transfixed  and  ligated  and  the  tiimur  be  cut 

away.    Kvcii  if  these  growths  are  nut  sufficient  in  bulk  to  obstruct 

.rturition   mechanically,  they  have  been   known   to  give  rise  to 

Fprofuse  hemorrhage  in  the  first  few  days  of  the  pueiperium,  and 

their  removal  is  desirable,  therefore,  even  though  they  be  small 


Fig.  391. — Subptritoneal  tibromata.  The  growth  attached  to  the  lower  uterine 
SFgtneni  was  impacted  in  the  pelvis,  insufXTohly  obstruct  inn  lalxjr.  Celiohysterecto- 
my :  woman  recovered,  although  she  bad  bcei]  in  lal>or  four  clays;  child  dead 
(author's  case). 


in  size.  In  the  case  of  fibromyomatous  polypi  of  the  uterine 
body,  the  tumor  has  on  rate  occasions  been  torn  from  its  pedicle 
during  labor  and  itas  been  e.xiKlkd  in  front  of  the  child. 

Tumors  of  Neighboring  Organs. — Oi'ariaii  Cysts. — An  ovarian 
Or'st  is  a  rare  comphcation  in  labor.  In  17,832  births  in  the 
Berlin  Krauenkliink,  an  ovarian  cyst  was  found  only  five  times. 
The  number  of  abortions  in  pregnancies  complicated  by  ovarian 
cysts  is  somewhat  larger  than  common,  but  still  a  large  pro- 
portion  of  these  cases  proceed   to  term.      Of  321   pregnancies 
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complicated  by  the  presence  of  ovarian  cysts,  there  was  prem  - 

ture  interruption  in  55  (ReiiTy).  If  the  cyst  is  discovered  durir* 
pregnancy,  its  removal  should  be  attempted.  Ovariotomy  durir^ 
gestation  is  not  necessarily  a  difficult  or  dangerous  operatic* 
nor  does  it,  as  a  rule,  interrupt  pregnancy.'  If  the  tumor  - 
first  discovered  after  the  woman  lias  fallen  into  labor,  and  if  -^ 
has  been  displaced  downward  into  the  pelvic  cavity  and  is  incar" 
ceratetl.  resisting  all  efforts  to  displace  it  upward,  even  undc" 
anesthesia,  its  puncture  through  the  vaginal  vault,  after  s 
thorough  cleansing  of  the  vaginal  mucous  membrane  and  with  ■^ 
thoroughly  aseptic  technic,  might  suffice  if  one  were  sure  that  the 


Fig.  3y2. — Uermoid  cyst  containing  hair  and  teeth  and  pueriwral  uterus,  remored  in 
a  Purro- Cesarean  secliun  (author's  case). 


cyst  were  monolocular  and  not  a  dermoid  ;  but  it  is  impossible 
to  know  this  beforehand.  It  is  better  to  perform  a  Cesarean  sec- 
tion followed  by  the  removal  of  the  tumor. '-^  By  this  plan  many 
dangers  in  the  puerperium  are  escaped.      Twisted  pedicle,  intra- 


■  Dsirne  has  collected  statistics  of  135  operations  with  a  nuirtaliiy  of  5.9  per 
cent.  Pregnancy  is  interrupted  by  the  operation  in  about  ao  per  cent,  of  oases 
(Klttischlen,  "  Zeitschrilt  f.  Gebunshiilfe,"  xxix,  p.  491. 

*  I  have  perfonncd  Cesarean  section  twice  for  large  dermoids  impacted  in  the 
pelvis  obstructing  lai)or,  with  a  successful  result  for  twth  mother  and  child.  My 
experience  in  ovarian  cysts  complicating  the  childl»aring  process  amounts  !>■  eight 
operations  in  seven  individuals:  one,  a  smalt  dermoid,  removed  in  pregna!»c-y  ;  3 
operate*!  on  in  labor;  2  Cesarean  sections;  one  vaginal  puncture,  the  latter  l>ring  a 
multilncular  cyst,  the  two  former,  dermoids ;  4  removed  in  the  puerperium  on 
account  of  infection.  One  of  the  last-named  died  from  septic  intoxication,  the  only 
fatal  result.  One  wa5  removed  on  the  sixth  day  of  the  puerperium  on  account  of 
gangrene  and  peritonitis  the  result  of  a  twisted  pedicle. 
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cystic  bleeding  and  shock,  occlusion  of  the  bowels,  rupture  of  the 
<yst,  suppuration  of  the  cyst-contents,  and  consequent  peritonitis 
ate  all  surely  avoided.    A  number  of  cases  treated  thus  should 
give  a  better  mortality  record  than  has  hitherto  been  secured. 
In  Heibei^'s  statistics  of  27 1  cases  there  was  a  maternal  mortality 
in  pr^nancy  of  more  than  2  5  per  cent,  and  a  fetal  mortality  of 
more  than  66  per  cent.     In  deliveries  by  forceps  without  punc- 
ture of  the  cyst  the  maternal  death-rate  has  been  50  per  cent. ; 
with  puncture,  almost  as  great ;  and  after  version  without  punc- 
ture, more  than  50  per  cent.    Flaischlen  recommends  the  vaginal 
puncture,  or,  if  necessary,  a  vaginal  incision  and  thorough  evac- 
uation of  the  tumor,  then  the  delivery  of  the  child,  and  on  the 
foiloH-ing  day  at  the  latest  an  abdominal  section  for  the  removal 
of  the  tumor.     This  procedure  does  not  seem  to  me  so  good 
a  plan  as   the   coincident  Cesarean   section  and  ovariectomy. 
Should  the  physician  prefer  vaginal  puncture, — which  requires, 
of  course,  no  special  surgical  skill, — he  should  remember  that  if 
'he  tumor  be  densely  adherent,  possess  thick  walls,  and  possibly 
'>ea  dermoid  cyst,  puncture  through  the  vaginal  vault  is  likely 
to  be  followed  by  gangrene  of  the  tumor-contents  and  walls  and 
^y  general  infection.     The  infection  of  the  tumor  necessitates  a 
'hurried  abdominal  section  in  the  puerperium,  with  the  patient  in  a 
pad  condition  to  endure  it.    Moreover,  if  the  cyst  is  multilocular, 
**  may  be  impossible  to  reduce  its  size  sufficiently  by  vaginal  punc- 
^re  to  permit  the  delivery  of  a  living  infant.     The  author  has 
Experienced  both  the  disadvantages  of  this  plan  of  treatment. 

It  has  been  claimed  that  an  ovarian  cyst  obstructing  labor 
should  be  removed  by  celiotomy  and  tiiat  tiien  the  labor  should 
•^  terminated  by  the  natural  passage,  but  to  subject  a  woman  to 
^  labor  that  might  prove  tedious  and  exhausting  or  might 
*"equire  a  difficult  forceps  operation  directly  after  an  abdominal 
section  does  not  seem  to  the  author  good  surgical  judgment. 

Spontaneous  delivery  in  spite  of  an  ovarian  cyst  incarcerated 

in  the  pelvis  has  been  noted  after  the  cy.st  ruptured,  after  it  had 

been  spontaneously  dislodged  upward  above  the  pelvic  brim,  or 

had  ruptured  the  vaginal  vault  or  the  rectum.     As  an  ovarian 

cyst  must  be  impacted  in  the  pelvis  to  obstruct  the  delivery  of 

the  child,  it  is  easily  understood  that  there  is  more  difficulty  and 

danger  in  labor  from  a  small  than  from  a  large  tumor  (Fig.  393). 

After  the  child  is  bom,  a  cyst  that  had  before  been  above  the 

brim  may  descend  into  the  pelvis  and  obstruct  tiie  delivery  of 

the  placenta. 

Vaginal  Enterocele. — Vaginal  hernia  is  a  very  rare  obstruction 
in  labor.  The  author  has  been  able  to  collect  but  27  ca.ses  from 
medical  literature.     Of  these,  only  two  were  anterior  entero- 
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celes  ;  the  others  were  lateral  and  posterior.    The  distention  of  I 

hernia!  sac  in  labor  is  apt  to  become  excessive,  and  to  thr 
its  rupture  with  protrusion  of  intestinal  loops.  An  effort  shou 
be  made  to  reduce  the  hernia  as  soon  as  it  is  discovered.  Th 
reduction  may  be  facilitated  by  placinj.;  the  woman  in  the  kne 
breast  posture  and  by  insertinfj  the  whole  hand  into  the  vagin 
If  this  treatment  is  instituted  in  pregnancy,  it  should  be  followo 
by  the  insertion  of  a  large  tampon  or  a  globe  pessary  and  by  pr 
longed  rest  in  bed  ;  in  labor  the  presenting  part  should  imn 
diately  be  brougiit  down  past  the  hernial  ring.  If  there  an 
adhesions  about  the  latter,  preventing  the  reduction  of  the  hemu,^ 


Fig.  393. — Ovari.in  uimur  incarcerated 
in  the  pelvis  durnivj;  lalor. 


Fig.  394. — Cyseocele  obtmtcting  labor. 


the  tumor  should  be  supported  and  held  to  one  side  by  assistants 
while  the  child  is  artificially  extracted  by  forceps  or  after  version. 
Should  the  sac  rupture  and  the  intestines  protrude,  the  child 
must  be  delivered  ha.sttly,  the  irUestincs  be  cleansed  thoroughly 
and  replaced,  and  the  opening  be  sewed  up.  In  the  case  of  a 
very  large  irreducible  vaginal  hernia,  Cesarean  section  would 
be  preferable  in  a  labor  at  term. 

Other  growths  ortumors  in  the  pelvic  inlet  and  cavity  obstruct- 
ing labor  have  been  fibmcystic  tumors  of  the  ovarian  ligament,  re- 
quiring an  abdominal  section  ;  fibroma  of  the  ovary ;  sarcoma  of  the 
ovary;  a  displaced  adherent  kidney  at  the  pelvic  inlet,  necessitat- 
ing version  and  forcible  extraction,  or  possibly,  as  was  done  suc- 
cessfully by  Cragin,  vaginal  section  and  removal  of  the  tumor ;  * 


'  Runjje  rrporu  four  cases  ("  Archiv  f.  Oyn.,"  xli,  p.  99).  The  writer  has  had 
one.  .•\ll>ers  Schociihcrg  reports  an<  iilicr  in  which  ttie  uterus  ruptured  (  "  Crnlimlbbtt 
r.  Gyn.,"  Dec.  I,  18941.  Cragin  has  collected  six  cases  including  his  own  (*■  Am. 
Jour,  of  UbsteL,"  to),  xxxviii,  p.  37). 
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hydatid  cysts  of  the  pelvis,  demanding  Cesarean  section  ;  a 
displaced  and  enlarged  spleen ;  masses  of  exudate,  and  an 
aneurysm  of  the  gluteal  artery. 

A  cystocele  and  a  rectocele  should  be  replaced  if  they  pro- 
trude to  a  great  extent  in  front  of  the  head,  and  should  be  held 
back  until  a  forceps  is  applied  and  the  head  is  pulled  past  them 
(Fig.  394).  Version  and  extraction  have  occasionally  been 
found  necessary.  Large  fecal  masses  in  the  rectum  must  be  re- 
moved by  an  enema  or  must  be  dug  out.  ^  Calculi  in  the  blad- 
der should,  if  possible,  be  discovered  and  removed  by  the  urethra 
or  by  vaginal  lithotomy  before  the  second  stage  of  labor.  They 
may  become  nipped  between  the  head  and  the  pubic  bones,  and 
may  pinch  a  hole  through  the  anterior  vaginal  wall  and  bladder 
if  they  are  overlooked  or  neglected.''*  The  diagnosis  of  vesical 
calculus  in  the  parturient  woman  appears  to  be  somewhat  diffi- 
cult :  it  has  been  taken  for  a  pelvic  exostosis  or  some  other  pelvic 
tumor,  and  in  one  case  at  least  Cesarean  section  was  performed 
on  account  of  this  mistake.  Fortunately,  vesical  calculus  in  the 
female  is  rare.  In  10,000  women  examined  by  Winckcl  in  fifteen 
years,  it  was  found  only  once. 

The  following  conditions  in  and  about  the  rectum  may  pre- 
sent mechanical  obstacles  to  delivery :  Cancer,  anus  vestibularis 
or  vaginalis,  foreign  bodies,  contraction  of  the  levator  ani  mus- 
cles, benignant  tumors,  such  as  cysts  of  the  rectum,  ovarian  cysts 
"which  have  perforated  the  rectum,  and  retrorectal  dermoid  cysts. 
lach  of  these  conditions  must  be  treated  according  to  the  indi- 
"vidual  indications.     Incisions  in  the  perineum  may  be  required, 
foreign  bodies  must  be  removed,  resisting  muscles  on  the  pelvic 
floor  may  be  overcome  by  an  anesthetic  and  by  the  application 
of  forceps,  and  cystic  tumors  should  be  punctured  or  removed 
after  ligation  of  their  pedicles.    Cancer  of  tjic  rectum  may  demand 
the  performance  of  Cesarean  section  by  reason  of  the  size  of  the 
tumor  and  the  cicatricial  infiltration   of  the  birth-canal,  as  in 
Freund's  ca.se. 

Obstruction  in  Labor  on  the  Part  of  the  Fetus. — Over, 
growth  of  the  Fetus. — Excessive  overgrowth  of  the  fetus  is  rare. 
The  writer  searched  the  records  of  more  than  1000  children  in 
the  Maternity  Ho.spital  of  Philadelphia  before  he  found  one  that 
weighed  more  than  12  pounds;  weights,  however,  of  15,  16,  18, 

'  Corradi  tells  of  a  case  in  which  seven  pounds  of  hardened  feces  were  removed 
before  the  woman  was  delivered. 

'  Kotschurowa  has  reported  a  case  in  which  lalwr  lasted  three  days.  At  the 
end  of  that  time  a  gangrenous  tumor  protruded  from  the  vulva,  which  tumor  proved 
to  be  the  bladder  and  anterior  vaginal  wall.  The  midwife  in  attendance  perforated 
the  tumor  with  her  finger.  whereu|x>n  a  calculus  eighty-five  grains  in  weiglit  w.is  dis- 
charged ("  Jahresbericht  U.  d.  Fortschr.  a.  d.  Gebiete  der  Geburtsh.,"  etc.,  vi,  225). 
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asserted  that  the  size  of  children  increases  in  successive  pregnan- 
cies up  to  the  fourth  or  fifth,  and  then  remains  stationary  or  even 
decreases  ;  but  there  are  important  exceptions  to  this  rule.  The 
writer  has  seen  the  tenth  child  vastly  exceed  in  size  the  nine  pre- 
ceding ;  it  weighed  1 5  pounds,  and  it  was  necessary  to  deliver 
it  by  Cesarean  section.  The  other  children  had  been  born  natu- 
rally through  a  flat  pelvis  with  a  conjugate  diameter  of  nine  centi- 


Fig.  396.— Dicepbalu. 


Fig.  397. — Oicephalus. 


Fig.  398.— Lymphangiomm. 


Fig.  399. — Craniopagns. 


Fig.  400. —  Ischiopajfus  parasiticus. 


meters.  The  increase  in  size  of  succes.sivc  children  mu.st  be 
borne  in  mind  in  cases  of  contracted  pelvis.  The  first  two  or 
three  infants  may  be  delivered  spontaneously,  but  the  larger  size 
of  the  fourth  or  fifth  may  make  natural  delivery  impo.ssiblc. ' 

'  Lehmann  in  712  labors  through  I98  contracted  jwlves  found  incrcnsinfj  diffi- 
culty in  delivery  with  each  succeeding  labor.  In  first  lalxirs  50  per  cent,  ended  s|)on- 
taneously ;  in  second,  43.8  ;  in  fourth,  38.4;  in  fifth,  33 '3  ;  and  in  labors  after  the  fifth 
only  9.8  per  cent.  ("  Diss.  Inaug.,"  Berlin,  1891). 


Fig.  406. — Dicepbalus:  neither  bead  engaged. 


of  treatment  can  be  laid  down  for  tlic  rnanayenient  of  these  cases. 
Forceps,  version,  or  some  form  of  embr\-otomy  is  usually  de- 
manded. Spontaneous  labor,  however,  is  po.s.sible  even  in  cases 
of  monstrous  bulk   in   wliich    delivery  through    the   birth-canal 

>  Dr.  Grace  Pecknm  ("  New  York  Med.  Record,"  April  14.  1S88)  has  reported 
three  stillliirlhs,  altriliuled  in  each  instance  to  llie  development  iif  Wnrtiiian  bones  in 
the  smaller  fontanel,  ami  to  the  consequent  interference  with  (•vrrluppinj;  of  the  cra- 
nial bones  at  the  sutures.     'Ibis  observation  has  not  yet  Ixen  vcrilicd  I'}'  others. 


Fig.    411. — Sacral    tumor    (MUller 
Museum,  College  of  Physicians). 


commonest  double  monstrosity,  in  which  two  trunks  are  inti- 
mately joined  front  to  front,  spontaneous  labor  is  possible  by 
the  mechanism  shown  in  figure  414.     On  the  other  hand,  the 
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should  be  punctured.  Solid  tumors  may  call  for  version  or  for 
embryotomy.  Craniotomy  may  be  required  in  monstrous  en- 
largement of  the  cephalic  extremity,  as  in  syncephalus  or  in 
diprosopus.  Decapitation  may  be  necessary  in  duplicity  of  the 
cephalic  extremity,  as  in  dicephalus  or  in  thoracopagus.  In 
Reina's  case  of  tricephalus  the  first  head  was  perforated  and  then 
amputated,  the  second  was  perforated,  crushed,  and  amputated, 
and  the  third  was  amputated. 

Diseases  ani  Death  of  the  Fetus. — ^AU  diseases  of  the  fetus 
that  increase  its  bulk  may  constitute  thereby  ar.  obstruction  in 
labor.  Cystic  tumors,  effusions  in  the  serous  cavities,  anasarca,  an 
enlai^ed  liver,  polycystic  disease  of  the  kidneys,  ^  and  distended 
bladder  from  atresia  of  the  urethra  ^  are  examples.  Liquid 
accumulations  should  be  evacuated  by  puncture  or  by  incisions. 

Hydrocephalus  is  the  most  important  of  the  diseases  increasing 
fetal  bulk.  It  is  not  very  rare,^  is  often  overlooked,  and  is  a 
frequent  cause  of  ruptured  uterus.  The  diagnosis  may  be  made 
by  a  vaginal  examination,  by  abdominal  palpation,  and  by  a  com- 
bined examination,  or,  if  necessary,  by  anesthetizing  the  woman, 
introducing  the  whole  hand  into  the  vagina,  and  thoroughly 
palpating  the  enlarged  head  resting  above  the  pelvic  brim.  The 
gaping  fontanel,  the  great  width  of  the  sutures,  the  fluctua- 
tion to  be  felt  perhaps  in  these  regions,  the  large  size  of  the 
head  appreciated  by  bimanual  examination,  and  possibly  the  ab- 
normal mobility  of  the  cranial  bones,  and  in  some  cases  their 
extreme  tenuity,  indicate  the  condition.  Hydrocephalus  is  very 
often  overlooked  in  practice  as  the  result  usually  of  a  careless, 
superficial  examination.  A  painstaking  and  methodical  investi- 
gation of  a  suspected  case  should  obviate  this  error.  There  are 
cases,  however,  in  which  there  is  no  increased  width  of  the 
sutures,  no  enlargement  of  the  fontanels,  and  such  slight  en- 
largement of  the  head  that  it  can  not  be  appreciated  ;  and  yet  the 
fluid  contents  of  the  cranium  prevent  compression  of  the  skull 
and  make  the  engagement  of  the  head  impossible.  The  writer 
has  seen  one  such  case  (see  Fig.  415).  Hydrocephalus  should 
always  be  suspected  if  the  head  in  labor  remains  above  the  brim, 
although  the  pelvis  is  normal  in  size  and  no  good  reason  can  be 
found  for  the  failure  of  engagement. 

'  FasxII,  "  Med.  News,"  Philadelphia,  1891,  p.  40. 

•  Schwyzer  {"  Archiv  f.  Gjm.,"  Bd.  xliii)  has  collected  13  cases  of  dilatation  of 
the  fetal  bladder  from  atresia  of  the  urethra,  stenosis  of  the  urethra,  and  obstruction 
of  the  urethra  by  a  valve-like  formation  of  mucous  membrane.  Miiller  reports  a  case 
and  quotes  another  ("  Archiv  f.  Gyn."  Bd.  xlvii,  H.  i). 

•  Schuchard  found  it  sixteen  times  in  12,055  births ;  I.achapelle  and  Dugis, 
fifteen  times  in  43,555 ;  Merriman,  once  in  900.  In  159  cases  there  were  38 
maternal  deatha,  20  of  which  were  from  rupture  of  the  uterus. 
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The  treatment  of  labor  obstructed  by  hydrocephalus  is  punc- 
ture of  the  cranium  with  a  perforator  and  evacuation  of  its  fluid 
contents.  A  cliild  with  tliis  disease  deserves  no  consideratioa 
After  tlie  reduction  in  the  size  of  the  head  the  labor  may  be  left 
to  the  natural  forces.  If  these  prove  insufficient,  a  cranioclast 
may  be  fastened  to  the  skull  and  the  child  be  extracted  artificially 
A  cardinal  rule  in  the  treatment  of  these  cases  is  to  avoid  at 
tempts  to  deliver  with  forceps — a  common  error  in  practice,  and 
one  that  has  cost  man)-  a  woman  her  life  from  ruptured  uterus, 


y 


Hk-  4'5- — Hydrocephalus:  very 
moderate  di!>letitiun  of  the  cranium,  but 
tiuOicienl  (o  prove  an  itisuperabtc  ob- 
stacle in  labor. 


Fig.  416. — Hydrocephaliu :  enor 
collection    of    fluid    (author's    collccticvf 
specimen  presented  by  Dr.  Alex.    Kutioo). 


from  deep  tears  when  the  instrument  slips,  as  it  will,  and  from 
extensive  slough.s  after  deliverj'. 

If  the  pelvic  extremity  of  the  hydrocephalic  fetus  presents, — 
as  it  does  in  almost  a  third  of  all  cases, — and  if  the  head  remains 
inaccessible  above  the  superior  strait,  so  that  it  can  not  easily  be 
punctured,  the  spinal  canal  may  be  opened,  a  catheter  be  passed 
through  it  into  the  cranial  cavity  (Van  Huevel's  method),  and 
the  fluid  thus  be  evacuated  (Fig.  417).  Usually,  however,  there 
is  no  special  difficulty  or  danger  in  the  delivery  of  the  after- 
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coming  head  of  a  hydrocephalic  infant.  The  force  required  for 
its  extraction  not  infrequently  ruptures  the  walls  of  the  ventricles 
and  converts  the  case  into  one  of  external  hydrocephalus,  or 
possibly  drives  the  fluid  out  of  the  foramen  magnum  into  the 
tissues  of  the  neck  and  back,  so  reducing  the  bulk  of  the  head 
as   to  permit  its  extraction.     At  any  rate,  the   condition  can 


Fig.  417. — Tapping  a  hydrocephalus  through  the  spinal  canal  (Varnier), 


Scarcely  escape  the  notice  of  the  medical  attendant,  and  a  diag- 
*>osis  is  made  before  the  lower  uterine  segment  is  dangerously 
stretched  or  ruptured. 

The  difficulty  in  the  delivery  of  a  hydrocephalic  fetus  i.s  not  in 
direct  proportion  to  the  quantity  of  fluid  in  the  ventricles  antl 
the  size  of  the  head.     In  cases  of  extreme  distention,  the  cranial 
34 


Fig.    41S. — tiiiii[Knmd    |>rcsinlaii>jn  :    heail    nnil    hand.      Brniin's   sectioo 
multipara  who  conimil(t.-i]   suicide  by  hani^iiig  in  (lie  last  inoQlh  of  pregnaiK] 
Venous  sinuses ;    /',    ulerovesical  retlectiou  of  petinuieuni ;    ■•.  iymplijiis  (•ubil 
bladder ;  e,  vagina  ;    /',  first  lumbar  vertebra ;  g,  promontory  of  sacrum ;   k,  req 
1,  cervix  ;  j,  poucb  of  Douglas. 

the  last  are  considered  elsewhere.  By  compound  prescnta 
is  meant  the  pre.seiUation  of  two  or  more  parts  at  the  .same  t 
as  a  head  and  a  hand,  a  head  and  a  foot,  a  hand  and  a  f 
nuchal  position  of  the  arm,  or  the  head  and  all  four  extremjl 
A  compound  presentation  is  met  with  about  once  in 


labors.     It  is  usuall}'  a  head  and  a  hand.     The  following  table  is 

liimished  by  Pemicc  from  2S91  births  in  the  clinic  at  Halle : 

I 

Hand  and  head 26 

Ann  and  bead, 8 

Hand  and  umbilical  cord, 5 

Both  hand^ 4 

Fucx  and  hand 2 

Two  hands,  umbilical  cord,  and  foot, I 

Face,  hand,  and  cord, i 

Kitti  found  in  7555  labors  the  foot  and  head  pre.'^cntinij  in  23.' 
The  cause  of  compound  presentations  is  usually  a  lack  of 
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Fig.  419. — Compound  presentation  :  head  and  foot  (author's  case). 

conformity  in  the  presenting  part  with  the  pelvic  inlet,  as  in  mal- 
position of  the  fetus,  a  head  of  abnormal  size,  a  displaced  uterus, 
twins,  hydramnios,  contracted  pelvis,  and  anomalous  shape  of 
the  uterus. 

In  the  treatment  of  compound  presentations  before  rupture  of 
the  membranes  an  attempt  shoulil  be  made  to  overcome  the 
(iifficult)'  by  postural  treatment.  The  woman  should  be  placed 
on  that  side  opposite  the  ]ir<)h\pscd  e.xtremity.  After  rupture  of 
the  membranes  an  attempt  should  be  made  to  di.slodge  the  pro- 
lapsed extremity  and  to  restore  it  to  its  natural  position.     Version 

'  "  Diss.  Inaug.,"  Uerlin,  1890, 


Hg-  420.— Twins;  breech  and  face  preMntalions. 


Multiple  Birtlts. — Twin  labors  arc  usually  easy  and  uncd 
plicated  (75  |x;r  cent.),  but  c<»ni[)lications  are  more  frequi 
than  in  single  labors.  Malpresentations  are  common.  7 
following  table  from  Spiegel  be  ry;,  based  on  1 1 38  labors,  gn 
the    combined  presentations    in    the  order  of  their  frcquen 

Boch  hpnds  presenting, 40        per  c«nt 

HenJ  aiul  lireeih, 31. 70    ••      • 

Both  pelvic  pteseiilalions .    .      S.60    '•      ' 

Head  and  transver>e 6. 18   "      " 

Krcech  and  liansvcrsc 4.I4    "      *' 

Both  transventc, 35    ••      " 
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It  may  be  noted  that  a  transverse  position  is  found  in  10.67  per 
cent  of  cases.  Mechanical  difficulties  in  labor  are  frequent :  the 
uterine  muscle  is  usually  weakened  by  overstretching,  and  there 
may  be  trouble  in  the  third  stage  of  labor  in  the  delivery  of  the 
placenta.  Some  form  of  operative  interference  is  demanded  in 
about  25  per  cent,  of  all  cases. 


Fig.  421. — Impaction  of  heads  in  twin  labor. 


Fig.  422. — Locking  of  heads  in  twin  I<tlx>r. 


In  the  majority  of  cases  (79  per  cent.)  the  interval  between 
the  delivery  of  twins  is  less  than  an  hour.  A  longer  delay 
than  this  indicates  the  likelihood  of  some  obstruction  to  the  birth 
of  the  second  infant  or  a  failure  of  expulsive  forces. 

Serious  difficulty  in  twin  labors  may  arise  in  one  of  tiiree  ways  : 
Both  heads  present  at  once,  one  a  little  in  advance  of  the  otiicr, 
the  second  impacted  in  the  neck  of  the  first  (Fig.  421) ;  the  first 
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child  descends  by  tlie  breach,  and  tlie  head  of  the  second  child  ij 
caught  by  the  chin  uf  the  first  and  pushed  into  the  pelvis  (Fig. 
422)  ;  one  child  sits  astride  of  the  other,  which  is  transverse 
both  children  should  be  found  attempting  to  engaj^e  by  the  licad 
in  the  superior  strait  at  one  time,  one  child  should  be  retarded 
while  the  other  is  artificially  extracted.  If  this  is  impossible,  tht 
first  head  should  be  extracted  b)-  forceps,  the  second  be  treated 
in  like  manner,  and  tlien  the  trunks  should  be  delivered  oncaftfr 

(the  other.     Embryotomy  is   a  last  resort,  but  is  scarcely  cmt 
necessary. 
A  coiling  of  the  cords  (F"ig.  423)  and  their  entanglement  m.iy 
be  a  source  of  difficulty  and  delay  ;n 
K  unioval  twins.      It  may  be   necussir)' 

H  _.  to    cut  one    or    both  cords  between 

H  ^    ^^  ligatures  before  the  children  can  be 

~J  .^H  delivered. 

i¥  S^     j^^  In  case  one  child  presents  by  the 

|r''\l   r    \^k  head  and   the  other  by  the  feet,  bi)th 

_       "  JM   I      '^M  maj'  come    down    together,   and  the 

■        iMA  v/^m  ^^^°  heads  become  locked  in  the  pcl- 

I        raf^.  \Jtm  vie   entrance  and    canal.     An  effort 

W  ._^lf~"iifew  ^^^'  ^^  '"*dc  ^o  push  back  the  chil«i 

.#1    tV  ^B&V  presenting  by  the  head.      If  this  sue  " 

Imj     t'^.^^^^BV         ceeds,   the    child    presenting    by  tli  ^ 

breech   should  be  extracted  imniedi"    ^' 
ately,    for   it    is   in    imminent   iSx\v;<r''^^ 
from  asjjhyxia.      It   may  be  {wssibl^^  "* 
with   forceps   to  pull    the  child  pre   "^^^i 


/t 


\ 


senting  lay  the  head  past  the  body  of* 


#.V 


Fig.      423. — EnJaiiyWnicnl     of 
cords  ill  twius  (Winckel). 


its  fellow  presenting  by  the  breech.  *"•  1,^ 
Failing   in   these  attempts,  the  child:^  •       ^ 
presenting  by  the  breech  will  almos*"-*^"*^  q 


surely  have  died,  and  there  will  be  nco 
pulsation  in  its  cord.     It  should  the«^ 

be  decapitated,  wliereupon  the  infant  presenting  by  the  head  carr« 

be  extracted  without  difficulty  by  forceps. 

In  ativ  case  of  twin  labor,  as  soon  as  the  first  child  is  bom. 


*^i' 


and  the  cord,  ligated  with  a  double  ligature,  is  cut,  the  attendant*'^-' 
should  immediately  investigate  the  position  and  presentation  of^" 


the  second  child.      A  neglect  of  this  rule  leads  ver\'  often  to  thes»«»* 
impaction  of  an  unrecognised  shoulder  presentation  in  the  seconili-»  <"•         ^ 
child,  and  its  consequent  death.     If  an  abnormality  is  discoveredt>'^*"* ^^^ 
in  the  presentation  of  the  second  child,  it  should  at  once  he  cor — "?*~*.    - 
rected.     Then,  after  waiting  perhaps  half  an  hour,  the  amniotic  t>»^*^ 
sac  should  be  ruptured,  and  ergot  should  be  administered  in  a  full  1 1  *-' 
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dose  to  secure  a  speedy  delivery,  or,  if  the  stomach  will  ntit 
retain  it,  the  hypodermatic  .syrin<;e  should  be  used,  for.  tlic  birtli- 
canal  having  been  dilated  thunnighly,  there  is  no  ubslacle  to  the 
birth  of  the  second  infant  in  twin  labors,  and  consequently  no 
objection  to  the  employment  of  ergot,  which  not  only  hastens  the 
conclusion  of  labor,  but  promotes  subsequent  contraction  of  the 
much-distended  uterus,  and  so  prevents  postp.irtuni  hemorrliage. 
As  a  further  precaution  against  this   accident    uhich    is   always 


Fig.  4i4. — Twins,  head  and  breech  (inixlilitil  1«im  Hunter). 


threatened  in    twin    labors,  the  fundus  should  be  kneaded  and 
compressed  by  the  nurse  fur  an  iiour  or  two  after  birth. 

There  may  be  difficulty  in  the  deliver)'  of  the  placent.-e  in  twin 
labors.  Commonly  the  children  are  bom  first  and  the  ]>lacenta: 
afterward.  Their  bulk  may  make  expression  difficult,  and  it  is 
often  necessary  to  make  some  traction  upon  the  cords — first  upon 
one  and  then  upon  the  other — to  determine  which  placenta  will 


536  THE  PATHOLOGY  Of  LABOR. 

come  first  and  to  assist  in  its  expulsion.  Occasionally  one  and 
rarely  both  placentae  may  be  expelled  after  the  birth  f >r  the  fitat 
child.  In  a  case  of  the  writer's  the  placenta  of  tlie  first  duk^ 
prolapsing  in  front  of  the  second,  necessitated  a  difficult  foroqH 
operation  for  the  extraction  of  the  second.  On  account  of  At 
frequent  and  extensive  anastomoses  between  the  vessdsof  Ae 
placentx  in  unioval  twins  it  is  a  necessary  precauti<m  to  tie  4e 
cord  of  the  first  child  with  a  double  ligature  and  to  cut  it  betwen 
the  ligatures  ;  otherwise  the  second  infant  might  bleed  to  deadi 

The  prognosis  of  twin  labors  is  always  doubtful.     Thoe  aie 
so  many  possible  dangers  for  both  mother  and  children  tint 
multiple   labors  must  be   regarded  as  distinctly  pathologicaL 
Albuminuria  in  the  mother  is  the  rule  in  multiple  pregnancies 
and  eclampsia  is  ten  times  more  frequent  than  in  single  iMiths.' 
There  is  a  disposition  to  inertia  uteri  during  and  after  birth  froa 
distention  of  the  cavity,  and  consequently  a  likelihood  <A  post- 
partum  hemorrhage.      Some   operative  interference  or  intn- 
uterine  manipulation  is  called  for  in  about  twenty-five  per  oeBt 
of  cases,  and  this,  in  addition  to  the  frequency  of  kidney  insuf- 
ficiency, predisposes  to  sepsis.     Finally,  there  may  be  insuperable 
obstruction  in  labor  if  locked  twins  are  not  managed  property, 
and  the  woman  may  die  of  ruptured  uterus  or  of  exhausticML 
The  maternal  mortality  in  the    Budapest  Maternity  was  four 
times  as  great  as  in  the  single  births,  and  Kleinwacbter's  statis- 
tics give  a  mortality  of  thirteen  per  cent.    For  the  children  there 
is    greater   danger    than    for   the   mother.     Twin  pregnancy  i* 
almost  always  prematurely  interrupted,  and  even  if  it  is  not  ther 
children  are,  as  a  rule,  under  the  normal  size  and  weight.    There 
is  always  the  possibility  that  the  development  of  one  child  at 
least  will  be  seriously  interfered  with  by  the  lack  of  room  in  the 
uterine  cavity.     Hydramnios  of  one  sac  and  oligohydramnios  of 
the  other   are  not    uncommon.      In  labor  there  are  frequently 
complications  from  malposition,  operative  interference,  entangle- 
ment of  or  pressure  upon  the  cords,  and  more  rarely  the  engage- 
ment of  both   bodies  at  once   in  the  pelvic  canal.     In   Klein- 
wacbter's  and   Kezmarszky's   statistics  the  fetal   mortality  was 
nearly  forty  per  cent.     Of  thirty-eight  children  in  cases  of  locked 
twins,  only  si.x  survived, — a  mortality  of  eighty -four  per  cent. 

Cases  are  on  record  in  which  an  extra-uterine  fetus  has 
obstructed  the  delivery  of  the  intra-uterine  twin.  It  has  been 
necessary  to  make  a  vaginal  incision  through  which  the  former 
was  extracted  before  the  latter  could  be  bom. 

Death  of  the  fetus  during  or  before  labor,  followed  by  rigor 

•  Of  627  cases  of  eclampsia,  69  were  multiple  pregnancies  (Winckel). 
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mortis,  has  proven  a  source  of  obstruction  in  labor  by  the  rigidity 
of  the  child  and  the  consequent  interference  with  the  normal 
mechanism  of  its  delivery,  especially  of  the  shoulders  and  trunk.  ^ 
Ankylosis  of  the  large  joints  of  the  extremities  may  have  the 
same  effect  to  a  less  degree. 

Labor  Complicated  by  Abnormalities  in  the  Petal  Appendages.— 
Membranes. — If  the  membranes  are  too  thin,  they  may  rupture 
prematurely,  and  thus  give  rise  to  what  is  called  a  "  dry  labor," 
in  which  the  birth-canal  must  be  dilated  by  the  hard,  unyielding 
presenting  part  instead  of  by  that  conservative  hydrostatic  dilator, 
the  bag  of  waters.     Such  labors  are  longer  and  more  painful 
than  the  average,  and   there  is   a  greater   likelihood  in    them 
of  lacerations  in  the  cervix  and  a  more  frequent  demand  for  an 
artificial  termination  with  forceps.     If  the  membranes  are  too 
thick,  they  rupture  late,  being  preserved  perhaps  until  the  child's 
head  presents  at  the  vulvar  orifice,  or  even  until  the  complete 
escape  of  the  head  from  the  mother's  body.     In  these  cases  the 
head  and  face  are  covered  by  the  membranes  as  though  by  a  veil, 
and  care  must  be  taken  to  free  the  mouth  and  nose  quickly,  that 
respiration  may  be  instituted  without  interference.     The  mem- 
branes thus  covering  the  head  and  face  are  spoken  of  as  a  "  caul." 
It  is  possible  for  the  whole  ovum  to  be  extruded  unbroken  at 
term.     The  writer  has  seen  this  occur  as  late  as  the  seventh 
month,  and  it  is  actually  recorded  at  the  full  period  of  gestation. 
Difficulties  in  labor  may  be  encountered  in  consequence  of  an 
abnormality  in  the  quantity  of  liquor  amnii.    If  there  is  too  little, 
l:he  labor  has  the  same  clinical  features  as  though  there  had  been 
^  premature  rupture  of  the  membranes.     If  there  is  too  much 
Xiquor  amnii,  there  may  be  inertia  as  the  result  of  overstretching 
of  the  uterine  muscle-fibers. 

Umbilical  Cord. — If  the  umbilical  cord  is  too  short,  it  may 

«:ause  premature  detachment  of  the  placenta  or  may  prevent  the 

^idvance  of  the  child.     The  diagttosis  of  a  short  cord  in  labor  is 

silways   difficult.     It   may   be   suspected,   however,  if  there   is 

exaggerated  pain  at  the  placental  site,  marked  recession  of  the 

liead  afler  each  pain,  and  an  obvious  retardation  of  labor  without 

«ther  ascertainable  cause.     Forceps  should  be  applied  in  such  a 

case  if  the  presentation  is  cephalic.      If  the  cord  is  too  long,  it 

may  possibly  prolapse  should  there  be  other  conditions  in  the 

labor  favorable  to  such  an  accident ;  or  it  may  be  coiled  about 

the  child's  neck,  trunk,  or  extremities,  and  may  consequently  be 

fatally  compressed  during  labor  (Fig.  425). 

Obstruction  of  a  mechanical  character  in  labor  on  the  part  of 

'  Feis,   "Ueber  intrauterine    Leichenstarre,"  ".Xrchiv  fUr   Gynikologie,"   Hd. 
xlvi.  H.  2. 
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the  placenta  is  seen  only  in  placenta  pra;via  and  in  prolapse  of  v\k 
placenta.  The  placenta  may  be  adherent  as  the  result  of  sj'phil- 
itic  or  other  inflammation  of  the  endometrium  during  pregnarc)-, 
and,  becoming  partially  detached  in  the  third  stage,  may  cause 
alarming  hemorrhage.     It  is  very  commonly  simply  retained  m 


•^ 


/jf 


I^E-  425- — Placenta  pnevia :  umbilical  cord,   caught  in  the  axilla,   encitcliog   Ibe 

shoulder  and  prolapsed  (Hunter). 

the  lower  uterine  segment  or  in  the  vagina,  whence  it  may 
be  expressed  by  the  proper  application  of  Credc's  method.  In 
some  cases  the  atmospheric  pressure  obstructs  the  delivery  of  a 
retained  placenta  so  effectually  that  it  is  necessary  to  hook  one's 
finger  over  the  edge  of  it,  to  allow  the 
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before  its  expression  is  possible.  Retention  of  the  placenta  may 
be  due  to  its  great  bulk,  as  in  twin  placentae,  or  to  tumors 
increasing  its  size.  In  such  cases  it  may  be  necessary  to  extract 
the  placenta  manually. 

LABOR  COMPUCATED  BY  ACX3DENTS  AND  DISEASES. 

Hemorrhage. — One  of  the  gravest  and,  unfortunately,  one  of 
the  commonest  accidents  during  and  directly  after  labor  is  hemor- 
rhage. The  causes  of  hemorrhage  during  the  first  and  second 
stages  of  labor  are  placenta  praevia,  premature  separation  of  a 
normally  situated  placenta,  rupture  of  the  uterus,  lacerations 
along  the  lower  birth-canal,  and  rupture  of  a  blood-vessel  or  of 
a  hematoma.  The  causes  of  hemorrhage  during  the  third  stage 
of  labor  and  directly  afterward  arc  relaxation  of  the  uterus,  lacera- 
tions of  the  birth-canal,  rupture  of  blood-vcsscis  or  of  hema- 
tomata. 

Placenta  Pnevia. — By  placenta  pr.tvia  is  meant  the  attach- 
ment of  the  placenta  to  the  lower  uterine  segment.  In  some 
varieties  of  the  condition  the  placenta  presents  it.self  first  to  the 
examining  finger,  and  may  even  emerge  before  or  in  front  of  the 
child  ;  hence  the  name. 

History. — Early  writers  (Guillcniau  and  Mauriceau,  1609- 
1668)  recognized  placenta  praivia,  but  they  explained  it  as  an 
accidental  prolapse  of  the  placenta.  Portal  (1685)  described  it 
inore  correctly,  though  indistinctly.  .Schaller  (1709)  demon- 
strated the  condition  in  the  dissection  of  a  body.  From  Levret's 
time  placenta  praevia  was  well  undenstood.  Rigby  (1789)  defines 
it  as  the  attachment  of  the  placenta  to  that  ])art  of  the  womb 
which  always  dilates  as  labor  advances — a  definition  that  is 
strictly  accurate  to-day.  It  is  to  Rigby,  too.  that  we  owe  the 
term  "unavoidable  hemorrhage  "  to  describe  tlic  hemorrhage  of 
placenta  praevia,  as  opposed  to  the  "  accidental  liemorrhage " 
from  premature  detachment  of  a  normally  situated  placenta. 

Frequency. — Placenta  praevia  varies  in  the  frequency  of  its 
occurrence  in  different  localities  and  at  different  times,  as  the 
following  table  demonstrates : 

<'asi:s  ok 

Nl'MBKR  OF       I'l.ACKNTA 

Reportsr.                                   Labors.  Pr^-kvia.  Proportion. 

C.  V.   Braun 7,853  15  1-522 

Hugenberger 0,036  4-  1-191 

Ix>mer 6,862  136  1-50 

Winckel    (1873-78) 6,324  7  x-qo^ 

Winckel    (1879-87) 8,500  30  1-283 

Mailer 876,432  813  1-1078 

Lusk 1,55°  o  0-° 

Schwarz 5'9.32*>  33^  1-1564 

MidwWes' report  in  Saxony  (1878)     .    .  lly.S53  78  1-1532 
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The  frequency  of  placenta  pra:via  may  be  estimated  at  about 
I  in  1 200  labors.  If  the  situation  of  the  placenta  were  investi- 
gated by  a  careful  examination  of  the  rent  in  the  membranes 
after  every  labor,  placenta  previa  would   be  found  quite  frc- 


Fig.  426. — Central  pincenta  putvia,  the  os  partly  dilated  (Hunter). 


quently.  In  my  experience  it  has  occurred  about  once  in  300 
labors ;  but  in  only  a  quarter  of  the  cases  was  the  condition 
manifested  before  and  during  labor  by  its  most  characteristic 
symptom,  hemorrhage. 
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Etiology. — ^A  perfectly  satisfactory  explanation  for  the  occur- 
rence of  placenta  praevia  has  not  yet  been  found.  Clinical  ob- 
servation shows  that  any  chronic  inflammation  or  congestion  of 
the  womb  predisposes  to  it.  Hence  placenta  praevia  is  three  to 
six  times  more  common  in  multipara  than  in  primiparae,  and  is 
more  often  met  with  in  the  working  classes.  Uterine  myomata 
and  carcinoma  of  the  cervix  are  predisposing  causes,  on  account, 
no  doubt,  of  the  endometritis  that  accompanies  them.  Ingelby 
reports  two  cases  of  abnormally  low  situation  of  the  tubal  orifices, 
in  one  of  which  placenta  prsevia  occurred  three  times ;  in  the 
other,  ten.  Multiple  pregnancies,  according  to  Winckel,  furnish 
four  times  as  many  cases  of  placenta  previa  as  do  single  preg- 
nancies, and  a  woman  beginning  to  bear  children  late  in  life  is 
liable  to  placenta  praevia  in  subsequent  pregnancies.  Uterine 
malformations  are  apparently  a  predisposing  cause.  A  case  is 
reported  by  Schwarz  of  uterus  bicomis  in  which  placenta  previa 
recurred  three  times. 

Hofmeier  and  Kaltenbach*  furnish  the  best  explanation  for 
the  abnormal  situation  of  the  placenta.  These  observers  have 
demonstrated,  by  the  examination  of  young  ova,  that  the  chorion 
villi  in  the  lower  pole  of  the  ovum  may  develop  in  an  hyper- 
trophied  decidua  reflexa,  thus  carrying  the  placenta  down  to  and 
across  the  internal  os.  At  first  an  adhesion  between  the  decidua 
vera  and  the  reflexa  is  prevented  by  catarrhal  discharge,  but  as 
the  ovum  develops  the  reflexa  may  adhere  to  the  vera,  thus 
fixing  the  placenta  in  its  abnormal  situation,  permitting  its  con- 
tinued growth,  and  giving  rise  to  an  apparent  hypertrophy  of 
the  decidua  serotina.  Gottschalk's'*  observation  of  a  young 
ovum  implanted  at  the  edge  of  the  interna!  os  demonstrates  that 
an  abnormally  low  attachment  of  the  ovum  in  the  uterine  cavity 
may  be  accountable  for  placenta  praivia. 

Varieties. — Four  divisions  are  made  of  cases  of  placenta  prJEvia 
—central,  partial,  marginal,  and  lateral.  In  the  first  the  center 
of  the  placenta  lies  over  the  internal  os ;  in  the  second  the 
greater  mass  of  the  placenta  lies  upon  one  side  of  the  lower 
uterine  segment,  usually  the  left  (56  :  37,  Miiller),  though  the  in- 
ternal OS  is  completely  covered  by  it ;  in  the  third  a  margin  of 
the  placenta  projects  over  the  internal  os ;  in  the  fourth  the 
placenta  is  situated  upon  one  side  of  the  lower  uterine  segment 
and  only  the  edge  of  it  projects  into  the  cervical  canal,  if  it 
does  so  at  all,  when  the  os  is  fully  dilated.  This  classification  is 
justified  upon  clinical  grounds.  In  central  and  partial  placenta 
praevia  the  hemorrhage  begins  early  in  pregnancy,  is  profu.se  and 

'  "  Lehrbuch  der  Geburtshiilfe." 

'  "  Verhandl.  d.  deutsch.  Ucsellsch.  f.  GynSk.,"  Bd.  vii.  |.S<)7,  S,  289. 
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frequently  repeated,  and  in  labor  is  more  dangerous  than  is  the 
heniorrliaj^e  of  the  latenil  variety.  Tiicrc  is  an  added  difficult)', 
too,  un  account  of  the  obstruction  offered  by  the  placenta, 
stretched  across  the  internal  os,  to  the  spontaneous  descent  of  the 
child,  or  to  the  physician's  efforts  to  reach  and  extract  it.  In 
lateral  placenta  pr.-evia  hemorrhage  u-sually  does  not  occur  till 
labor  is  well  advanced,  and  often  does  not  appear  at  all.  Literal 
and  marginal  placenta  pr.evia  are  the  commonest  varieties  In 
270  cases  the  placenta  was  marginal  and  lateral  21"  times;  cen- 
tral and  partial  53  times  (Winckel).  Strictly  speaking,  centnil 
placenta  pnevia  is  very  rare.  There  is  almost  invariably  more 
of  ttie  placenti  on  one  side  the  internal  os  than  on  the  other. 
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Fig.  427. — Varielics  fif  plarcnta  pnevia:  in  A  there  are  »een  the  nonnal,  lateral, 
and  marginal  inipliiiilaliun  ;  in  H  thcrt-  are  represciiicil  ilic  im|ilaiiiutioii  ol  (he  pla- 
centa at  the  fuiulus,  winch  is  rare,  afid  iM^[^]antaIi^ln  over  the  internal  os  ;  in  C  lateral 
implain^itiori  :inil  tlial  oi  a  cotylcdun  iiiinic-diatcly  over  the  internal  os;  and  in  D 
piirtial  implanlalioa  ( Diikinsun). 

Clinical  History. — A  woman  with  placenta  previa  may  begin 
to  bleed  as  earl)'  in  pregnane)'  as  the  .second  month,  but  the  first 
hemorrhage  usually  occurs  in  the  last  trime.-iter.  There  is  a  sudden 
gush  of  blood,  often  without  apparent  cause  and  without  pain. 
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The  bleeding  commonly  recurs  in  increasing  amounts  and  at  de- 
creasing intervals  as  pregnancy  advances.     In  very  rare  cases 
the   blood  leaks  away  continuously  (stillicidium),  though  this  is 
more  characteristic  of  the  premature  separation  of  a  normally 
situated  placenta.     The  cause  of  the  hemorrhage  during  preg- 
nancy is  the  impact  of  the  embryo  and  fetus  upon  the  placenta, 
the  pressure  of  the  ovum  upon  the  lower  uterine  segment,  and 
the  imperfect  attachment  of  the  placenta  in  certain  areas  to  the 
uterine  wall.     A  prediction  of  the  amount  of  bleeding  in  labor 
can  not  always  be  made  by  the  amount  of  blood  lost  or  the  fre- 
cjuency  of  the  hemorrhages  in  pregnancy.    The  first  hemorrhage 
may  occur  in  labor,  which  may  be  ushered  in  by  a  tremendous 
outpour  of  blood,  even  in  lateral  placenta  praevia.     Ordinarily, 
however,  the  greater  the  bleeding  during  pregnancy,  the  more 
likelihood  is  there  of  serious  hemorrhage  in  labor.     The  bleed- 
ing in  labor  is  easily  explained.     The  placenta  is  attached  in  that 
portion  of  the  uterine  cavity  which  must  be  dilated  to  allow  the 
advance  of  the  presenting  part     The  stretching  of  the  uterine 
■walls  expands  the  area  of  the  placental  site,  and  necessarily  de- 
taches the  placenta,  while  the  reversal  of  the  ordinary  mechanism 
of  placental  detachment  keeps  the  gaping  mouths  of  the  torn 
uteroplacental  vessels  wide  open,  and  allows  the  blood  to  pour 
from  them  till  the  hemorrhage  is  checked  by  syncope,  by  throm- 
bosis, by  the  pressure  of  the  presenting  part,  or  by  a  vaginal 
tampon.      The  source  of  the  bleeding  in  rare  cases  is  a  rupture 
of  the  circular  sinus  of  the  placenta,  a  laceration  of  the  fetal 
vessels  or  of  the  cervix. 

The  bleeding  is  usually  most  profuse  just  as  the  uterine  con- 
traction pcisses  off.  During  the  height  of  the  pains  it  may  cease 
altogether,  from  the  pressure  of  the  presenting  part  or  of  the 
intra-uterine  contents  upon  the  placental  site. 

As  the  placenta  occupies  a  portion  of  the  space  in  the  lower 
uterine  segment  and  may  prevent  the  descent  of  the  presenting 
part,  abnormalities  in  the  presentation  and  position  of  the  fetus 
are  common.  Transverse  and  oblique  positions  arc  ten  times, 
breech  presentations  four  times,  more  frequent  than  in  normal 
labor. 

In  the  first  stage  of  labor,  inertia  uteri  is  common,  partly  be- 
cause the  cervix  is  not  pressed  upon  and  reflex  irritation  is  absent, 
partly  on  account  of  the  lo.ss  of  blood. 

The  OS  is  usually  patulous,  even  before  labor  begins,  and  the 
cervical  canal  is  easily  dilated.  Occasionally,  however  (twelve 
per  cent.),  the  os  is  contracted  and  the  cerv-ix  rigid. 

The  insertion  of  the  cord  is  often  marginal  or  vclamentous, 
and  prolapse  of  the  cord  is  common. 

The  placenta  is  often  anomalous  in  shape,  size,  thickne.ss,  and 
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weight.  There  is  frequently  a  placenta  succenturiata.  As  the 
OS  dilates  the  placenta  may  be  torn  and  thus  separated  into  two 
parts.  An  adherent  placenta  may  be  expected  in  more  than  a 
third  of  the  cases  (Miiller,  thirty-nine  per  cent.). 

After  labor  there  is  a  tendency  to  inertia,  and  consequently 
to  postpartum  hemorrhage,  and  there  is  an  extraordinary  liability 
to  septic  infection. 

Placenta  praevia,  as  a  complication  in  labor,  would  be  much 
more  common  than  it  is  if  it  did  not  so  often  interrupt  pregnanq-. 
The  frequency  of  abortion  and  miscarriage  is  placed  in  different 
statistics  at  forty  to  sixty  per  cent. 

In '  quite  a  large  proportion  of  cases  placenta  praevia  would 
be  unrecognized  in  labor  without  a  careful  examination  of  the 
membranes  and  placenta  afterward.  Even  in  the  mai^inal  variet)- 
the  presenting  part,  unobstructed,  may  descend  quickly,  exerting 
such  pressure  upon  the  placental  site  that  bleeding  does  not  occur. 

Symptoms  and  Diagnosis. — Repeated  hemorrhages  during  the 
latter  part  of  pregnancy  make  the  diagnosis  of  placenta  pne\-ia 
almost   certain.     On    digital    examination    the  cervix  is  found 
enlarged  in  all  directions ;  the  vaginal  vault  is  soft  and  bogg)'; 
the  presenting  part  can  not  be  plainly  felt ;  pulsating  vessels  are 
detected  around  the  cervix ;  the  external  os  is  dilated  and  the 
cervical  canal  is  patulous  to  the  internal  os,  through  which  a 
finger   can  easily  be  pushed.     Under  favorable  conditions  the 
placenta  may  be  felt  through  the  abdominal  walls,  as  was  first 
pointed  out  by  -Spencer.    Finally  the  maternal  face  of  the  placenta 
or  its  margin  is  felt  over  the  internal  o.s,  the  uneven  surface  of  the 
cotyledons  and  a  gritty  feel  distinguishing  it   from  a  blood-clot, 
the  membranes,  or  the  presenting  part. 

During  the  first  stage  of  labor  the  causes  of  hemorrhage  are 
lacerations  of  the  birth-canal,  rupture  of  blood-vessels,  and 
placenta  ])r,x'via.  The  hemorrhage  of  placenta  pra.'via  occurs 
early,  with  unruptured  membranes,  with  feeble  pains  or  in  their 
absence  altogether,  and  the  .symptoms  of  uterine  rupture  and  of 
lacerations  along  the  lower  birth-canal  are  absent.  In  the  rare 
event  of  a  rujjturcd  bloocl-ves.sel  along  the  lower  birth-canal,  the 
blood  docs  not  How  from  tiie  uterine  cavity. 

Treatmcut. — If  a  ])lacenta  praevia  is  detected  during  preg- 
nancy, ge.statioii  should  be  terminated  at  the  end  of  the  seventh 
month,  or  at  an\-  time  thereafter  that  the  diagnosis  is  estab- 
li.sliod.  The  hemorrhage  before  the  thirty-.second  week  is 
scarce!)'  ever  dangerous,'  though  in  one  case  I  was  obliged  to 
iiuhicc  abortion  before  the  fifth  month  on  account  of  a  loss  of 
blood  that  was  almost   ince.s.sant.      .After  the  .seventh  month  the 

'  In  llic  12)>  (kaths  of  Mullcr's  stali.stic^  ihcre  was  not  one  before  the  sev<  nth 
month. 
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■■jg.  428. — One  leg  lias  been  drawn  down,  so  tlmt  tlie  os  is  tamiwned  and  the 
placenta  directly  compressed  l>y  the  hips  of  the  child  (Milller). 
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woman  may  bleed  to  death  at  any  time  before  medical  aid  cm 
reach  her.  The  induction  of  labor  and  its  conduct  should  be  .« 
follows:  Send  for  an  assistant  to  administer  an  anesthetic, 
place  the  woman  in  the  lithotomy  position,  with  her  knees  sup- 
ported by  nurses  or  attendants  ;  cleanse  both  hands  and  amis  as 
for  a  surgical  operation  ;  wash  out  the  vagina  with  tincture  d 
green  soap  and  hot  water  by  means  of  pledgets  of  cotton  ;  give 
a  vaginal  douche  of  bichlorid  of  mercury  i  14000  ;  dilate  the 
cervix  by  inserting  first  one  finger,  then  a  second,  and  next  the 
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Fig.  429. — Placenta  previa:  vagina  tam|Kine<l  with  gauxe  (Dickinson). 


thumb  of  the  right  hand  ;  search  on  the  woman's  left  side  for  the 
edge  of  the  placenta  ;  pass  two  fingers  beyond  it  ;  perform  bipolar 
version,  assi.sted  by  the  left  hand  externally  ;  rupture  the  mem- 
branes ;  seize  a  foot  and  extract  it  until  tlie  knee  appears  at  the 
vulva  ;  then  withdraw  the  ancstlietic.  If  the  bleeding  has  been 
alarming  up  to  this  time,  it  will  cease  as  soon  as  the  child's 
breech  is  impacted  in  the  pelvic  canal.  From  time  to  time  the 
protruding  leg  may  be  gently  pulled  upon  to  hasten  the  dilata- 
tion of  the  cervical  canal,  but  plenty  of  time  must  be  allowed  for  it  j 
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Jtherwise  the  head  is  caught  by  the  circular  fibers  of  the 
;ervix  and  the  child  is  asphyxiated  by  the  pressure  upon  the 
:ord.  At  the  expiration  of  an  hour  or  more  the  child  may 
je  safely  extracted.  If  the  operator  finds  a  rigid  cervix  and 
;xp)eriences  great  difficulty  in  its  manual  dilatation,  he  may 
employ  Barnes'  bags ;  but  under  anesthesia,  and  with  a  fair 
imount  of  strength  in  one's  fingers,  hydrostatic  dilatation 
is  scarcely  ever  required.  If  a  physician  discovers  placenta 
prsevia  for  the  first  time  in  labor  by  a  profuse  outpour  of  blood 
ivhen  the  dilatation  of  the  cervical  canal  begins,  he  should  imme- 
diately pack  the  vagina  as  full  as  it  can  possibly  be  packed.  The 
aest  material  for  this  purpose  is  iodoform  or  sterile  gauze  if  it  is  at 
liand,  but  a  clean  towel  torn  into  strips  will  answer.  The  tampon 
serves  the  double  purpose  of  surely  controlling  the  hemorrhage 
ind  assisting  the  dilatation  of  the  os.  After  a  delay  of  an  hour 
or  two  to  allow  time  for  the  os  to  dilate,  the  patient  is  anesthe- 
tized and  the  operator  proceeds  as  before  described.  If  there  is 
great  difficulty  in  finding  the  margin  of  the  placenta  and  the 
membranes  beyond  it,  too  much  time  should  not  be  lost  in  the 
search.  The  placenta  should  be  perforated  and  the  child's  leg 
pulled  through  the  perforation.  If  the  operator  distrusts  his 
ability  to  perform  the  version  as  quickly  as  it  should  be  done  (for 
the  hemorrhage  is  likely  to  be  furious  during  the  attempt),  he  may 
adopt  a  plan  of  treatment  proposed  by  Wigand  at  the  end  of  the 
last  century.  This  consists  in  tamponing  the  vagina  firmly  and 
allowing  the  tampon  to  remain  in  place  till  the  os  is  fully  dilated. 
If  the  labor  lasts  too  long,  the  tampon  must  be  removed,  the 
vagina  douched,  and  a  fresh  tampon  inserted.  It  is  well  to  unite 
with  the  tampon  treatment  the  procedure  recommended  by 
Barnes — ^separating  the  placenta  by  a  sweep  of  the  fingers  around 
and  beyond  the  internal  os.  This  plan  was  suggested  by  the 
clinical  observation  that  when  the  placenta  separated  and  the 
presenting  part  descended  the  hemorrhage  ceased.  The  com- 
bination of  the  Barnes  and  the  Wigand  treatment  gives  fairly 
good  results  so  far  as  the  mother  is  concerned,  though  it 
increases  the  risk  of  the  sepsis.  For  the  child  it  would  seem  to 
be  bad,  but  we  have  testimony  from  Wigand,  Murphy,  and 
Winckel  to  the  contrary.  The  fetal  mortality  is  48.5  per  cent. 
(Winckel).  In  cases  of  marginal  placenta  pr.-evia  in  which 
hemorrhage  first  occurs  after  the  os  is  fairly  well  dilated,  in 
which  the  head  presents  and  is  easily  accessible,  the  best  treat- 
ment is  rupture  of  the  membranes,  application  of  forceps,  and 
traction  upon  the  head  till  the  bleeding  ceases  ;  whereupon  the 
instrument  may  be  removed  and  the  labor  be  allowed  to  tcrmin- 
ite  spontaneously. 
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It  may  finally  be  necessary  to  detach  an  adherent  placenta,  I 
control  a  postpartum  hemorrhage,  and  to  treat  the  woman  A 
acute  anemia. 

Prognosis. — The  study  of  the  mortuary  statistics  of  placcnt 
prcEvia  is  not  vcrj'  profitable.  It  appears  that  the  maternal  dcatfc 
rate  in  general  ha.s  been  about  forty  per  cent.,  including  the  deatli 
from  sepsis.  But  with  the  plan  of  treatment  just  described,  ar 
ried  out  by  men  who  understand  aseptic  methods,  the  mortality 
almost  disappears.  Thus,  Lomer  (i6),  Hofmeier  {j)7^,  Bchmljji, 
and  the  writer  (16)  ha\'e  had  104  cases,  with  I  death 
meier's).  For  the  children  a  mortality  of  fifty  per  cent,  and  ov 
may  be  expected.  The  outlook  for  the  child  is  worse  the  moi 
nearly  the  placenta  prasvia  is  central. 


F>K<  43° Showing  separation  of  the  placenta  with  external  bleeding  (DicLinsol 

Premature  Detachment  ol  a  Normally  Sittiated  Placenta. — T 

placenta  may  become  detached  during  pregnancy  or  before  t 
third  stage  of  lahrjr,  though  it  occupy  a  normal  position  near  t 
fundus  uteri.  The  necessary  consequence  is  hemorrhage,  of| 
called  ■'  accidental,"  to  distinguish  it  from  the  "  unavoidabU 
hemorrhage  of  placenta  pra;via.  If  the  lower  margin  of  the  p 
centa  is  detached,  the  blood  separates  the  membranes  from  t 
uterine  wall  and  escapes  externally.  The  bleeding  may.  hoi 
ever,  be  entirely  concealed  (i)  if  the  center  of  the  placenta 
alone  detached;  (2)  if  the  upper  margin  is  detached  and  t 
blood  accumulates  between  the  membranes  and  the  uterine  wall 
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(3)  if  the  membranes  arc  ruptured  far  from  the  internal  os  and 
the  blood  mingles  with  the  liquor  amnii ;  (4)  if  the  cervix  is  ob- 
structed by  a  blood-clot,  the  membranes,  or  the  presenting'  part 
(Goodell).     Concealed  hemorrhage  is.  fortunately,  rare. 

Causes. — The  cause  of  premature  detachment  of  the  placenta 
may  be  obscure.  The  accident  may  occur  during  sleep  and 
without  ascertainable  cause.  The  cauises  arc  often,  however, 
those  of  abortion  :  nephritis,  congestion  of  the  pelvis,  external 
violence,  physical  cflbrt,  emotion.  Prolongation  of  pregnancy, 
with  irregular  uterine  con- 
tractions, was  accountable 
for  one  of  my  cases.  Death 
and  disease  of  the  fetus, 
hydramnios,  a  short  um- 
bilical cord,  and  multiple 
pregnancy  may  cau.se  it.  It 
occurs  more  frequently  in 
multipara;  and  toward  the 
close  of  pregnancy. 

Symfitoms  and  Diagno- 
sis. —  Accidental  hemor- 
rhage, especially  if  ccn- 
cealed,  should  be  recog- 
nized without  delay.  The 
accident  usually  occurs  be- 
fore labor  begins  or  in  the 
first  stage.  The  uterine 
contractions  become  weak 
and  finally  cea.sc,  being  re- 
placed by  persistent  and 
severe  pain,  usually  at  the 
placental  site.  There  is 
shock,  the  signs  of  internal 
hemorrhage  become  more 
and  more  apparent,  and  the 
uterus   is  distended  by  the 

accumulation  of  blood  within  it.  Feeble  but  persistent  contrac- 
tion of  the  upper  part  of  the  uterine  muscle  may  be  felt.  If 
there  is  a  retroplacental  effusion,  a  localized  bulging  at  the 
placental  site  may  be  made  out  by  abdominal  ]ial[>atiiin. 

The  symptoms  resemble  somewhat  those  of  rupture  of  the 
uterus.  In  both  there  are  hemorrhnge,  shock,  and  ]>erhaps  sud- 
den excruciating  pain.  But  in  rupture  of  the  uterus  the  accident 
occurs  late  in  labor,  the  membrane.s  are  broken,  the  presenting 
part  recedes,  the  uterus  is  well  contracted,  and  perhaps  iti  con- 
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Fig.  431. — Premature  fletacJitnint  of  ihe 
placenta  occu]>yiiijj  its  noriiial  site.  I'rozcri 
section  of  nn  iinticlivrred  wnmnn  dead  of 
eclamiJiia.  A  lilood-mass  under  the  placeola 
(after  Winter). 
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tents  arc  evacuated  into  the  peritoneal  cavity ;  while  in  accidental 
hemorrhafjc  tiie  detachment  of  the  placenta  occurs  early  in  labor, 
the  membranes  are  not  ruptured,  the  presenting  part  does  ntit 
recede,  and  in  concealed  liemorrhaye  the  uterus  is  distended  by 
the  accumulated  blood.  In  frank  accidental  hemorrhage  the 
diagnosis  rests  between  detachment  of  a  normally  situated  pla- 
centa and  placenta  pran'ia.  The  presence  or  absence  of  the  latter 
is  determined  by  a  cartful  internal  examination. 

In  exceptional   cases  a  frank  accidental  hemorrhage  appears 

as  early  in  pregnancy  as  the 
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ofchr 
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fourth  month.    Abortion  usu-^h 
ally  follows,  but    I  have   secn<^| 
two  cases  in  which  the  bleed- 
ing continued  uninterruptedly^^ 
for  weeks,  a  large  blood-clol^H 


C-i 
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foniied  between  the  site  of 
the  placental  separation  and 
the  external  os,  and  septic 
symptoms  sujiervencd.  In 
spite  of  these  unfavorable  con- 
ditions pregnancy  continued, 
and  Lhe  fetus  lived  until  I  was 
obliged  to  terminate  gestation 
on  account  of  the  anemia  and 
the  symptoms  of  systemic  in- 
fection. 

Prognosis. — The  mortality 
in  accidental  hemorrhage  is 
higli.  Goodell's  stati.stics,  the 
best  ever  collected,  give  54 
maternal  deaths  out  of  107 
cases,  and  of  the  108  children 
(there  being  one  case  of  twins 
only  7  were  saved. 

Treatment. — The  main  ob- 
ject of  treatment  is  to  evacuate 
tile  womb  as  speedily  as  possible,  so  that  the  uterine  muscle  may 
contract.  At  the  same  time  it  must  be  remembered  that  the 
woman  is  in  no  condition  to  endure  much  additional  shock.  Tlie 
best  procedure  is  to  dilate  the  cer\i.x  with  Harnes'  bags  or 
with  the  fingers,  to  perforate  the  membranes,  and  then  to  extract 
the  child  by  the  quickest  plan  available.  If  the  presenting  part 
is  not  engaged,  the  child  should  be  rapidly  extracted  by  the 
leg.  If  the  head  is  engaged  and  a  rapid  forceps  operation  is 
practicable,  the  instrument  should  be  employed.     If  not,  crani- 


/ftmirant: 


Fig.  432. — .•\cciLleiitnl  hemorrhage. 
BIo<k1  collected  belwccn  placeiiU  timi  pjirt 
of  membriincs  and  the  ultrine  wall  (IHiiard 
and  X'arniei). 
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otomy  should  be  performed.  Ergot  should  be  administered 
hypodermatically,  for  postpartum  hemorrhage  is  to  be  feared. 
A  Porro-Cesarean  section  should  be  considered  in  the  gravest 
cases,  in  which  a  continuance  of  hemorrhage  and  the  shock  of 
a  forced  delivery  are  more  to  be  dreaded  than  abdominal  section 
and  puerperal  hysterectomy. 

Rupture  of  the  circular  sinus  of  the  placenta  may  give  rise 
to  symptoms  indistinguishable  from  those  of  premature  detach- 
ment, and  calling  for  the  same  treatment.  ^ 

Pos^tartum  Hemorrhage. — Hemorrhage  may  occur  during  the 
third  stage  of  labor,  or  in  the  first  twenty -four  hours  of  the  puer- 
perium,  from  relaxation  of  the  uterine  muscle,  from  injuries  along 
the  birth-canal,  from  ruptured  vessels,  tumors,  malignant  growths, 
or  ulceration  in  the  parturient  tract. 

Postpartum  Hemorrhage  from  Relaxation  of  the  Uterine  Muscle. 
— When  the  placenta  is  separated  from  the  uterine  wall  and  the 
large  maternal  blood-vessels  communicating  with  it  are  neces- 
sarily torn  across,  every  woman  after  labor  would  bleed  to  death 
were  it  not  for  the  following  provisions  on  the  part  of  nature  to 
prevent  hemorrhage :  Leukocytes  begin  to  block  the  uterine 
sinuses  in  the  latter  weeks  of  pregnancy,  and  the  excess  of  the 
fibrin-making  elements  in  the  blood  of  pregnant  women,  together 
with  the  sluggish  blood-current  in  the  sinuses,  favor  the  forma- 
tion of  firm  blood-clots  in  their  orifices  when  they  are  torn  ;  the 
uterine  muscle  contracts  the  moment  the  uterine  cavity  is  emptied, 
so  that  the  blood-channels  running  through  the  uterine  walls  are 
ligated  throughout  their  whole  length  by  the  contracting  muscle- 
fibers  that  encircle  them  ;  the  quality  of  retraction  in  the  uterine 
muscle  maintains  what  is  gained  by  contraction.  It  is  to  the  last 
two  actions  mainly  that  a  woman  owes  her  immunity  from  hemor- 
rhage after  labor. 

The  causes  of  postpartum  hemorrhage  are,  therefore,  those 
which  interfere  with  uterine  contraction.  They  arc  :  Systemic 
weakness  from  disease ;  unfavorable  hygienic  surroundings  or 
anxiety ;  weakness  in  the  uterine  muscle-fibers  themselves,  as 
when  they  are  undeveloped,  fatigued,  overstretched  by  hydram- 
nios  or  twins,  inactive  by  reason  of  surrounding  inflammatory 
products,  exhausted  by  many  previous  labors,  or  too  suddenly 
called  upon  to  contract  by  a  rapid  labor,  especially  if  it  is  instru- 
mental ;  anomalies  in  the  innervation  of  the  muscle-fibers  ;  a 
mechanical  obstacle  to  firm  contraction,  as  a  retained  placenta  or 
clots  within  the  womb,  old  adhesions  upon  its  peritoneal  surface, 
or  a  tumor  such  as  a  uterine  fibroma,  an  ovarian  cyst,  a  dis- 

'  Mynlieff  has  collected  30  cases,  "Diss.  Iiiaug.,  Anislerdain,"  refer.  "Jahres- 
bericht,"  vol.  xii,  1899,  p.  757. 
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tended   bladder   or   rectum,  that   by  its   bulk    keeps   the  wolf" 
distended  or  displaces  it.     Some  sudden  effort  may  displace  "^ 
clots    in    the   uterine    sinuses   and    thus    favor    hemorrhage.*^ 
coughing,  sneezing,  sitting  up  in  bed,  or  defecation.      Heart  "^ 
lung  disease  or  arterial  tension  from  any  cause  may  pro*^^** 
a    congestion    of    the    womb   that    predisposes    to    postpa«^^^ 
hemorrhage. 

Syinfi/oins  and  Diagnosis. — l"liero  is  no  difficult]i'  in  rcco^^tiu- 
ing  postpartum   hemorrhage  when   the  blood  soaks  througl  "■  the 
mattress  and    runs  across  the  floor  in  a  stream.      The   blec   ^ling 
should   be  detected  early,  however,  that  it    may  be  arrester-  <l  at 
once.    There  is   usually  a  sudden  gu.sh  of  blood,  foUowecM^     by 
the    expulsion    every   few    seconds   of  .several   ounces  of   li   -^jiiiiJ 
blood  and  clot.s.       rhe  uterus   is   rela.xed   and   it   is  difficuM  t  to 
outline  it  through  the  abdominal  wall.     There  is  an  abscnc*:^  of 
that  firm,  round,  easily  palpable  tumor  usually  filling  the   hj^Tw- 
gastrium,  cliaracteri.stic  of  a  firmly  contracted  womb.      The    *zm- 
stitutional  signs  of  hemorrhage   become  rapidly  more  and  t-nort: 
evident.      The  face   is   blanched,  the   pulse  is  quick   and  fe^^^c 
vision  fails,  there  is  air-hunger,  and  the  woman,  to  satisfy  \\cr  in- 
stinctive craving  for  more  oxygen  in  the  rapidly  emptying  b!*^^*^- 
vessels,  makes  a  curious  sound  between  that  of  a  gape  and  a  ;!*itl"- 
Finally,  there  are  restlessness,  jactitation,  convulsions,  coma.     a.ti" 
death. 

In  exceptional  cases  one  tremendous  outpour  of  blood.  \^^^^' 
ing  not  more  than  five  minutes,  kill.*;  the  patient.     One  can 
always  judge  the  e.^vtent  uf  the  hemorrhage  by  the  amoun  1 
blood  that  escapes  externally.      The  dilated  womb  may  corB  *^^ 
enough  within  its  cavity  to  cost  the  woman  her  life. 

Very  rarely,  indeed,  an  uncontrollable  postpartum  hemorrl*  ■ 
is  seen   iVom  a  firmly  contracted  and   an   uninjured  uterus, 
occurred  once  froni  a  ruptured  aneurysmal  ves.sel  ;  again  in  cr 
nection  with  nephritis,  presumably  from  atheromatou-s  or  disea- 
ves.sels ;  in  one  case  from  a  ruptured   hematoma  of  the  cerv^ 
in  another  from  ulceration  of  the  cervix  that  opened  the  utc 
artery ;   in  another  from  a  ruptured   varico.se  vein  in  the  ce 
Cases  have  been  reported  of  paralysis  of  the  placental  site,  v 
firm  contraction  of  the  remainder  of  the  womb. ' 

In  high  altitudes  postpartum  iiemorrhagc  is  said  to  be  mu- 
more  common  than  at  lower   levels,  from  the   le.s.sened  atni  — 
pheric  pressure.      I   have  been  told,  by  physicians  practising 
the  high  regions  bordering  upon  the  Rocky  Mountains  and 
South  Africa,  that  they  have  this  complication  to  contend 
very  frequently. 

'  Miillcr's  "  Handbutli,"  Veil,  vol.  ii,  pp,  121,  130. 
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Treatment. — Postpartum  hemorrhage  may  occur  after  any 
labor.  Measures  to  prevent  it  consequently  form  part  of  the 
routine  management  of  labor,  as  already  described.  If  any 
of  the  predisposing  causes  of  uterine  relaxation  exist  during 
labor,  additional  precautions  should  be  taken.  As  soon  as  the 
presenting  part  emerges  from  the  vulva  a  syringeful  of  the  fluid 
extract  of  ergot  should  be  injected  into  the  woman's  thigh,  the 
placenta  should  be  expressed  without  too  much  delay,  and  the 
womb  should  be  kneaded  and  compressed  more  vigorously  and 
for  a  longer  time  than  usujJ,  until  it  remains  firmly  contracted 
and  shows  no  disposition  to  relax.  Then  a  large  abdominal  pad 
should  be  laid  above  the  umbilicus  and  a  firm  abdominal  binder 
should  be  adjusted.  The  nurse  should  receive  instructions  to 
-watch  the  patient's  appearance  closely,  to  count  the  pulse  fre- 
quently, and  occasionally  to  turn  down  the  bedclothes  and 
observe  the  quantity  of  the  discharge. 

Should  hemorrhage  occur  in  spite  of  these  precautions,  it 
must  be  controlled  with  the  least  possible  delay,  for  so  much 
blood  is  lost  in  a  short  time  that  the  woman  may  die  of  acute 
anemia,  even  though  the  bleeding  be  finally  checked. 

The  beginner  will  do  well  to  bear  in  mind  the  following  plan 
of  action  that  he  may  put  it  into  immediate  effect,  without  de- 
pending too  much  upon  his  presence  of  mind,  readiness  of  re- 
source, or  self-command — qualities  that  perhaps  are  lacking 
when  he  is  first  confronted  with  one  of  the  most  alarming  acci- 
dents of  obstetric  practice  : 

Seize  the  fundus  uteri  with  one  hand  through  the  anterior 
abdominal  wall ;  knead,  compress,  and  rub  it  vigorously  with 
the  fingers  applied  to  the  posterior  uterine  wall,  the  palm  to  the 
fundus  and  the  thumb  in  front,  until  the  womb  is  felt  firmly  con- 
tracting. If  external  irritation  does  not  effect  the  desired  result, 
insert  the  free  hand  into  the  vagina,  pass  it  into  the  uterine  cavity, 
feel  for  retained  fragments  of  the  placenta,  blood-clots,  or  other 
substances  that  might  by  their  bulk  prevent  contraction,  remove 
them,  and  while  doing  so  rotate  the  hand  somewhat  roughly,  so 
as  to  bring  it  in  contact  rather  forcibly  with  the  uterine  wall ;  at 
the  same  time  continue  the  kneading,  rubbing,  and  compression 
externally.  If  the  combined  irritation  of  the  exterior  and  interior 
of  the  womb  fails  to  secure  firm  contraction,  try  next  the  irri- 
tating effect  of  cold.  Rub  a  piece  of  ice  upon  the  hypo- 
gastrium.  If  the  effect  of  cold  is  not  immediately  satisfactory, 
do  not  persist  in  its  use,  for  the  ultimate  effect  is  relaxing 
rather  than  stimulating.  A  ready  and  convenient  method  of 
violently  chilling  the  hypogastric  region  is  to  pour  some  ether 
upon  it.  The  irritation  of  cold  having  proved  ineffective,  a 
piece  of  sterile  gauze  should  be  soaked  in  vinegar,  carried  to 
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the  fundus  of  the  uterine  cavity,  and  squeezed  out  Vinegar 
is  irritating  and  astringent ;  it  is  clean  and  readily  procurable 
in  every  household.  It  has  proven  itself  a  valuable  agent  in 
securing  the  contraction  of  a  relaxed  uterine  muscle,  and  in 
checking  postpartum  hemorrhage.  ■  Should  this  means  feil, 
the  uterine  cavity  should  be  packed  with  iodoform  or  sterile 
gauze.  In  the  intra-uterine  tampon  we  possess  the  surest  and 
most  reliable  means  of  controlling  postpartum  hemorrhage.' 
The  technic  of  inserting  the  tampon  is  shown  in  figure  433. 
The  end  of  the  strip  should  be  inserted  as  far  as  the  fundus 
by  a  long  placental  forceps,  and  the  whole  uterine  cavity 
firmly  packed  with  the  successive  layers. 

Other  agents  of  value  in 
promoting  uterine  contraction 
are  hot  water,  electricity,  and 
styptic    or    irritating    drugs, 
such    as    Monsel's    solution, 
iodin,    and    turpentine     An 
intra-uterine  injection  of  verj' 
hot  water  (120°  F.)  is  effect- 
ive, but  it  is  difficult  to  regu- 
late the  temperature  in  private 
practice  without  the  assistar^^e 
of  a  trained  nurse.     A  strc»*^?> 
faradic  current  is   extrem^^'^^ 
efficient,    but    a    battery 
scarcely  ever   at    hand  wh^** 
it  is  needed.  - 

Monsel's  solution  will  st^  s 

the    bleeding,    but     it    leaV  "^^ois 
such  firm  and  adherent  clo<^^^ 
in  the  uterine  cavity  that  se^.'^-^^^^^^, 
ticcmia  will  verj'  likely  folio  ^'---^    . 
from  their  decomposition,  anr    *^ 
there  is  danger,  besides,  of  a 
extension  of  the  thrombosi 

to  the  uterine  and  pelvic  ve . 

sels.      Iodin  and  turpentine   have  done  good  ser\'icc  by    thei      -* 
irritatin<:j  qualities,  but   there  is    danger  of  metritis  from   theic  "^ 
u.sc,   and  they   mij^ht  leak   into  the  abdominal  caxity    through^^ 
the  tubes.      Great   virtue   has    been   claimed    for   special  mode^^ 
of  comprc.s.siii"^    the    uterus   (Fig.   434)   that    are    supposed   to^ 
close  the  mouths  of  the  bleeding  ves.sels.     When  these  methods 

'  Diilirssfn,    "  Leber   die    Behandlung   der    Blutungen   fost  fartum,"    Volk- 
mann'sche  Saminlung,  347, 


Fig.  433.  —  Packing  the  puerperal 
uterus  with  gauze  to  control  postpartum 
hemorrhage  (Edgar). 
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are  effective  it  is  by  irritating  the  uterine  muscle,  rather  than 
by  the  pressure  exerted  upon  the  vessels  of  the  placental 
site.  Compression  of  the  abdominal  aorta  has  been  proposed 
as  a  means  of  checking  postpartum  hemorrhage  by  diminishing 
the  blood-supply  to  the  w.omb.  This  plan,  in  my  opinion,  is 
absurd.  When  it  has  apparently  succeeded  it  was  by  the  irrita- 
tion of  the  womb,  or  of  the  sympathetic  nerves  supplying  it,  on 
account  of  the  deep  abdominal  pressure  above  the  fundus. 

Finally,  the  bleeding  may  cease  spontaneously  by  thrombus 
formation  or  by  syncope,  but  these  agencies  are  never  to  be 
awaited  in  practice. 

The  physician's  duty  is  not  always  done  when  he  has  checked 
the  bleeding.  An  acute  anemia  must  be  dealt  with  that,  if  dis- 
regarded, is  as  dangerous  as  a  continuance  of  the  hemorrhage. 
There  is  a  rapid,  feeble  pulse ;  or,  it  may  be,  an  entire  ab- 
sence of  radial  pulsation.     The  body-surface,  especially  of  the 


Fig.  434.  —  Bimanual  compression  of  the  uterus. 

extremities,  is  cold,  and  there  is  a  disposition  to  syncope  on  the 
slightest  effort  There  is  loss  of  vision,  and  the  acute  anemia  of 
the  brain  may  even  lead  to  convulsions.  With  the  dangers  of 
heart-failure  and  cerebral  anemia  in  mind,  the  physician,  while 
engaged  in  stopping  the  bleeding,  directs  the  nurse  to  raise  the 
foot  of  the  bed  on  some  books  or  bricks,  and,  if  there  is  a 
tendency  to  repeated  syncope,  to  give  a  hypodermatic  injection  of 
ether ;  or,  if  it  is  at  hand,  of  nitroglycerin  (two  drops  of  one  per 
cent,  solution).  As  soon  as  the  hemorrhage  is  checked,  an 
enema  of  a  pint  of  hot  water  containing  about  forty  grains  of 
common  salt  should  be  given.  There  is  no  better  method  of  trans- 
fusion than  the  rectal  injection  of  a  normal  salt  .solution,  and  the 
hot  water  raises,  somewhat,  the  body-heat.     The  patient  should, 
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the  fundus  of  the  uterine  cavity,  and  squeezed  out  Vinegar 
is  irritating  and  astringent ;  it  is  clean  and  readily  procuriblt 
in  every  household.  It  has  proven  itself  a  valuable  agent  in 
securing  the  contraction  of  a  relaxed  uterine  muscle,  and  m 
checking  postpartum  hemorrhage.  Should  this  means  iail. 
the  uterine  cavity  should  be  packed  with  iodoform  or  stcrilt 
gauze.  In  the  intra-uterine  tampon  we  possess  the  surest  and 
mo.st  reliable  means  of  controlling  postpartum  hemorrli^c' 
The  teclmic  of  inserting  the  tampon  is  shown  in  figure  453- 
The  end  of  the  strip  should  be  inserted  as  far  as  the  fundus 
by  a  long  placental  forceps,  and  the  'ichole  uterine  canty 
firmly  packed  with  the  successive  layers. 

Other  agents  of  value  in 
promoting  uterine  contract)"" 
are  hot  water,  electricity,  a"** 
styptic    or    irritating    drnp. 
such    as    Monscl's    solul'oni 
iodin,    and    turpentine.        An 
intra-uterine  injection  of    "vciy 
hot  water  (120°  F.)  is  e  furt- 
ive, but  it  is  difficult  to  rcg"' 
late  the  temperature  in  pri^'*^^ 
practice  without  the  assist^"*-^ 
of  a  trained  nurse.     A  str"*"^6 
faradic   current  is   extrem^v 
efficient,     but    a    battery       '* 
scarcely  ever    at    hand  vv'»**^ 
it  is  needed. 

Monsel's  solution  will  5jt*3P 
the   bleeding,    but     it    Icf*'^ 
such  firm  and  adherent  cl*^ 
in  the  uterine  cavity  that  ^^^^ 
ticemia  will  very  likely  fol  *  ^-"^  1 
from  their  decomposition,  .2*- 
there  is  danger,  besides.  o» 
e-vtcnsion   of   the    thrombc^ 
to  the  uterine  and  pelvic  V 
sels.     Iodin  and  turpentine  have  done  good  sen'ice  by    th» 
irritating  qualities,  but   there  is    danger   of  metritis  from   th» 
use,    and   they   might  leak    into  the  abdominal  cavity    throi*  »=^  -  ^_j 
the  tubes.      Great   virtue   has    been   claimed    for  special   moc^ 
of  compressing    the    uterus   (Fig.    434)   that    are    supposed       ^ 
close  the  mouths  of  the  bleeding  vessels.     When  these  metho^^ 

'  Dahrssen,    "  Ueljer   die     BehandluDg   der    Blulungcn   fott  fartum,"    V*:** 
mann'scbe  Sammlutig,  347. 


Fig.  433.  —  Packing  the  piierpemi 
uterus  with  gauze  to  control  postpartum 
hemorrhage  (Edgar). 
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advisable.  It  is  rarely  practicable,  and  the  results  arc  no  better 
than,  if  as  good  as,  those  obtained  by  the  injection  of  salt  solution. 

The  physician  should  make  it  an  invariable  rule  to  stay  with 
his  patient  until  her  condition  is  entirely  satisfactory.  The  anemia 
persisting  after  the  hemorrhage  is  checked  and  reaction  is  estab- 
lished should  be  treated  by  a  full  liquid  diet,  animal  broths,  and 
iron.  The  intense  headaches  of  cerebral  anemia  that  may  per- 
sist or  recur  for  some  time  are  best  treated  with  opium. 

Lacerations  of  the  Walls  of  the  Birth-canal. — Any  portion  of 
the  soft  structures  surrounding  the  birth-canal,  from  the  fundus 
uteri  to  the  vulva,  is  liable  to  spontaneous  rupture,  or  to  trau- 
matic perforation  during  labor. 

Rupture  of  the  Uterus. — The  uterus  may  be  ruptured  by  over- 
distention  of  the  lower  uterine  segment.  It  may  burst  open  from 
top  to  bottom  in  certain  diseased  conditions  of  its  walls.  It  may 
be  perforated  by  the  operator's  hands  or  by  instruments.  Its  wall 
may  be  perforated  by  a  localized  necrosis  and  ulceration.  If  the 
rupture  involves  all  the  coats  and  opens  a  way  into  the  peritoneal 
cavity,  it  is  called  complete.  If  it  spares  the  peritoneal  covering 
of  the  uterus,  it  is  called  incomplete. 

Frequency. — The  statistics  of  the  frequency  of  ruptured  uterus 
vary  greatly. 

Band)  found 1  in  1200  labors. 

Jolly  found i  "  3403  " 

Lusk  found I  "  6000  " 

Collins  found I  "  482  " 

McClintock  found i  "  737  " 

Ramsbothan  found 1  "  4429  '• 

Garrigues  found I  "  3-5000  " 

Winckel  found 1  "  666  " 

Harris  found i  "  4000  " 

Koblanck  found I  "  462  " 

Rupture  of  the  uterus  is  much  more  common  in  the  poorer 
than  in  the  richer  classes,  chiefly  because  the  former  have  less 
skilful  medical  attendants.  Multipara:  are  more  liable  to  the 
accident  than  primipar:e  (88  per  cent.  :  12  per  cent,  Bandl).  Dis- 
ease of  the  uterine  wall,  as  fatty  degeneration,  a  myoma,  a  pre- 
vious injury  to  or  operation  upon  the  uterus,  as  a  former  rupture 
or  Cesarean  section,  arc  predisposing  causes. 

Causes. — The  most  frequent  cause  of  ruptured  uterus  in  labor 
is  overdistention  of  the  lower  uterine  segment,  due  to  some  ob- 
struction which  prevents  the  descent  of  the  child  through  the 
pelvic  canal.  ^     Bandl  first  pointed  out  this  fact.'^ 

'  A  contracted  pelvis  is  the  most  common  cause  of  uterine  nipturc,  and  a  justo- 
minor  pelvis  is  the  kind  of  contracted  pelvis  most  often  accountable  for  it.  In  1218 
raptures  a  contracted  pelvis  was  the  cause  in  570  (Koblanck,  ••  Uterusruptur,"  Stutt- 
gart, 1895).  »  "  Ueber  Ruptur  der  Gebarmulter, "  Wien,  1875. 
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in  addition,  be  surrounded  by  hot  bottles,  should  be  well  covered 
with  blankets,  and  should  be  kept  at  absolute  rest,  with  the  body 
and  head  on  a  straight  line  and  the  foot  of  the  bed  well  elevated 
to  keep  as  much  blood  as  possible  in  the  brain.  Heart-stimu- 
lants—-digitalis,  strychnin,  nitroglycerin,  and  ether — should  be 
given  hypodermatically  if  the  heart-action  fails  to  improve. 
There  is  likely  to  be  nausea  and  vomiting,  but,  as  soon  as  the 
stomach  will  retain  what  is  put  in  it,  the  woman  should  receive 
very  small  quantities  of  hot  milk,  hot  concentrated  coffee,  hot 
water  and  brandy,  frequently  repeated.  When  reaction  is  once  es- 
tablished, a  hypodermatic  injection  of  morphin  hastens  the  patient's 
recovery  from  the  effects  of  the  hemorrhage  and  prevents  sec- 
ondary shock  by  promoting  physical  quiet,  calming  nervous  rest- 
lessness, and  producing  some  degree  of  cerebral  congestion.      In 

desperate  cases  in  which 
the  measures  just  de- 
scribed are  without  satis- 
factory result,  a  pint  to 
a  quart  of  a  sterile  nor- 
mal salt  solution  (0.6 
per  cent.),  at  blood  heat, 
should  be  injected  by 
gravity  into  the  loose 
cellular  tissue  between 
the  .shoulder-blades  (liy- 
podcrmoclysis ),  under 
the  breasts,  or  directly 
into  an  artcr>'  or  a  vein. 
A  convenient  apparatus 
for  thi.s  purpose  is  shown 
in  figure  435,  but  it  will 
scarcely  ever  be  at  hand 
when  wanted,  and,  be- 
sides, time  is  wasted 
looking  for  and  laying  bare  a  blood-vessel.  A  good  substitute 
for  the  transfusion  apparatus  is  a  large  aspirating  needle  and  a 
fountain  syringe  or  funnel.  With  this  appliance,  with  which 
every  obstetrician  siiouid  be  provided,  fluid  may  be  forced  into 
the  cellular  tissue  or  into  a  blood-vessel.  The  funnel  and  needle 
should  have  a  place  in  every  well -supplied  obstetric-instrument 
bag. 

The  extremities  should  be  bandaged  toward  the  trunk  (auto- 
infusion)  so  as  to  force  as  much  blood  as  pos.sible  to  the  heart, 
the  large  blood-channels,  and  the  brain.  Compression  of  the 
abdominal  aorta  helps  to  this  end.  Actual  transfusion  of  blood 
from  one  person  to  another,  or  from  some  animal,  is  no  longer 


Fig.  435. — Intravenous  injection. 
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advisable.  It  is  rarely  practicable,  and  the  results  are  no  better 
than,  if  as  good  as,  those  obtained  by  the  injection  of  salt  solution. 

The  physician  should  make  it  an  invariable  rule  to  stay  with 
his  patient  until  her  condition  is  entirely  satisfactory.  The  anemia 
persisting  after  the  hemorrhage  is  checked  and  reaction  is  estab- 
lished should  be  treated  by  a  full  liquid  diet,  animal  broths,  and 
iron.  The  intense  headaches  of  cerebral  anemia  that  may  per- 
sist or  recur  for  some  time  are  best  treated  with  opium. 

Lacerations  of  the  Walls  of  the  Birth-canal. — Any  portion  of 
the  soft  structures  surrounding  the  birth-canal,  from  the  fundus 
uteri  to  the  vulva,  is  liable  to  spontaneous  rupture,  or  to  trau- 
matic perforation  during  labor. 

Rupture  of  the  Uterus. — The  uterus  may  be  ruptured  by  over- 
distention  of  the  lower  uterine  segment.  It  may  burst  open  from 
top  to  bottom  in  certain  diseased  conditions  of  its  walls.  It  may 
be  perforated  by  the  operator's  hands  or  by  instruments.  Its  wall 
may  be  perforated  by  a  localized  necrosis  and  ulceration.  If  the 
rupture  involves  all  the  coats  and  opens  a  way  into  the  peritoneal 
cavity,  it  is  called  complete.  If  it  spares  the  peritoneal  covering 
of  the  uterus,  it  is  called  incomplete. 

Frequency. — The  statistics  of  the  frequency  of  ruptured  uterus 
vary  greatly. 
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Rupture  of  the  uterus  is  much  more  common  in  the  poorer 
than  in  the  richer  classes,  chiefly  because  the  former  have  less 
skilful  medical  attendants.  Multipara;  are  more  liable  to  the 
accident  than  primiparae  (88  per  cent.  :  12  per  cent,  Bandl).  Dis- 
ease of  the  uterine  wall,  as  fatty  degeneration,  a  myoma,  a  pre- 
vious injury  to  or  operation  upon  the  uterus,  as  a  former  rupture 
or  Cesarean  section,  are  predisposing  cau.ses. 

Causes. — ^The  most  frequent  cause  of  ruptured  uterus  in  labor 
is  overdistention  of  the  lower  uterine  segment,  due  to  some  ob- 
struction which  prevents  the  descent  of  the  child  througli  the 
pelvic  canal. ^     Bandl  first  pointed  out  this  fact.* 

'  .\  contracted  pelvis  is  the  most  common  cause  of  uterine  rupture,  and  a  justo- 
minor  pelvis  is  the  kind  of  contracted  pelvis  most  often  accountal)le  for  It.  In  1 218 
raptures  a  contracted  pelvis  was  the  cause  in  570  (Koblanck,  '■  Uterusruptur, "  Stutt- 
gart, 1895).  »  "Ueber  Ruptur  der  Gebarmutter,"  Wien,  1875. 
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In  a  normal  labor  the  lower  pole  of  the  utcrme  ovoid  is  gradu- 
ally dilated  until  the  fetal  body  [)asses  throui^h  it  into  the  vagina. 
If  there  is  an  insuperable  obstacle  to  the  descent  of  the  child,  as 
a  contracted  pelvis,  rigid  soft  parts,  a  tumor  in  the  pelvis,  over- 
growth or  enlargement  of  the  child,  hydrocephalus,  an  impossible 
presentation  or  position,  the  contraction  of  the  upper  uterine  seg- 
ment continues  until  the  child's  body  is  driven  in  great  part  out 
of  it,  but,  descent  of  tlie  child  being  prevented,  it  is  crowded  into 
the  enormously  distended  lower  uterine  segment  and  cervical 
canal,  while  the  firmly  contracting  upj^er  uterine  segment  is 
drawn  up  under  the  ribs  until  it  sits  upon  the  child's  body  like  a 
cap.  There  is  a  sharply  defined  line  between  the  firmly  con- 
tracted thick  wall  of  the  upper  uterine  segment  and  the  very  thin 
wall  of  the  distended  lower  uterine  segment,  a  line  visible  and 
palpable  running  across  the  abdomen  between  the  symphysis 
and  the  umbilicus,  apprcjaching  nearer  the  latter  the  greater  the 
distention  of  the  lower  uterine  segment,  tiie  u])pcr  boundar>'  of 
which  is  normally  about  the  level  of  the  pelvic  brim.  This  line 
is  called  the  "contraction-ring"  or  the  "ring  of  Bandl."  It 
ordinarily  coincides  with  the  coronary  vein  of  the  uterine  wall 
and  with  the  firm  attachment  of  the  peritoneum  to  the  uterus. 
It  is  not,  as  it  was  once  supposed  to  be,  the  margin  of  the  inter- 
nal OS  or  the  upper  limit  of  the  cervical  canal  ;  it  is  the  boundarj'- 
line  between  that  [lortion  of  the  uterine  muscle  which  contracts 
firmly  in  labor,  diminishing  the  area  of  iiitrji-uterine  space  and 
driving  the  child  out  of  the  uterine  cavity,  and  that  portion  of  the 
uterine  muscle  which  must  be  distended  in  labor  to  allow  the 
passage  of  the  child  through  the  pointed  end  of  the  uterine  ovoid. 
If  there  is  a  greater  bulk  of  tlic  fetal  body  in  one  side  of  the  lower 
uterine  .segment,  the  contraction -ring  is  higher  upon  that  side 
and  thus  runs  an  oblique  course  across  the  abdomen.  There  is 
a  limit,  of  cour.se,  to  the  capacity  of  the  lower  uterine  segment 
and  to  the  stretching  and  tenuity  of  its  watts.  That  limit  being 
reached,  the  overstretched  wall  tears  and  the  fetus  may  pass  from 
tile  uterine  into  the  abdominal  cavity.  In  rare  cases  the  uterine 
wall  is  weakened  by  a  previous  rupture,  by  a  blow  or  fall  during 
pregnancy,  by  the  scar  of  a  Cesarean  section,  or  by  the  removal 
of  a  portion  of  the  uterine  wall  in  the  excision  of  a  myoma  ;  the 
wall  may  be  weakened  by  fatty  degeneration,  associated,  perhaps, 
with  e.Kces.sive  general  obesity  ;'  [)rolonged  pressure  upon  a  small 
area  may  destroy  its  vitality  and  lessen  its  resistance.     In  such 

'  In  a  case  of  uterine  riiiilurc  seen  with  Dr.  U.  G.  Heil,  of  Philadelphia,  ihe 
woman  had  become  suddenly  .-iiid  onormou'sly  obese  before  her  last  pregnancy.  She 
had  experienced  no  special  difficulty  in  the  births  of  her  other  children,  but  in  thr  laM 
the  uterus  raptured  after  a  few  hours  of  moderate  lal^orpains. 
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cases  rupture  of  the  uterus  may  occur  early  in  labor,  or  even 
in  pregnancy,  without  distention  of  the  lower  uterine  segment. 
Finally,  external  violence  has  ruptured  or  perforated  the  womb, 
instruments  inserted  in  the  vagina  have  pierced  its  walls,  and 
the  operator's  hand  inserted  in  the  uterine  cavity  to  perform 
version  has  often  been  the  immediate  cause  of  rupture.* 

Morbid  Anatomy. — The  tear  in  the  uterine  wall  almost  always 
begins  in  the  lower  uterine  segment,  and  usually  runs  trans- 
versely. It  may  be  upon  the  anterior,  lateral,  or  posterior  sur- 
face. The  edges  of  the  tear  are  usually  ragged,  swollen,  and 
infiltrated  with  blood.  The  peritoneal  covering  of  the  uterus  is 
often  stripped  off  for  a  considerable  distance  beyond  the  tear,  and 


Fig-  436. — Laceration  of  lower  uterine  segment :    a.  Right  ovary ;  h,  rectum  ; 
c,  laceration  ;  d,  left  tube  (Winckel). 

in  the  sac  thus  formed  between  the  peritoneum  and  the  body  of 
the  uterus  the  placenta  may  lie  concealed,  or  even  the  fetus  may 
be  contained.  There  may  be  an  enormous  subperitoneal  hema- 
toma or  profuse  intraperitoneal  hemorrhage.  The  tear  may  run 
upward  toward  the  fundus,  or  may  extend  so  far  transversely  as 
almost  to  sever  the  upper  and  lower  uterine  segments.  The  rent 
may  extend  through  the  mucous  and  muscular  coats  without  in- 
volving the  peritoneum.     The  latter,  in  rare  cases,  may  alone  be 

'  Koblanck  (loc.  ril.)  gives  the  following  causes  in  80  cases:  Contracted  pelvis, 
8 ;  transverse  position  of  fetus,  7  ;  other  abnormal  positions,  4 ;  hydrocephalus,  4  ; 
overgrowth  of  child,  I ;  misfit  of  presenting  part  in  pelvis,  administration  of  ergot, 
1;  violence,  5;  version,  29;  Hofmeier's  grip,  i;  forceps,  11;  decapitation,  I; 
myoma,  1. 


¥\g.  437. — Transverse  or  semicircalar  tear  of  the  lower  aterine  tegme 


Fig.  438. — Lacention  of  lower  uterine  segment. 
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split,  and  it  is  recorded  in  one  case  that  tlie  peritoneal  and  mus- 
cular coats  were  torn  while  the  mucosa  remaineil  intact.^  If  the 
tear  is  extensive  and  complete,  the  fetal  body  will  probably  pass 
into  the  abdominal  cavity,  and  intestines  may  prolapse  into  the 
uterus  and  into  the  vagina.''  In  one  remarkable  case''  there  was  a 
tear  of  the  lower  uterine  sej^ment  and  of  the  right  lateral  fornix 
of  the  vagina,  through  which  the  fetus  entered  the  vagina,  passing 
to  one  side  of  the  undilatcd  cer\ix.  Kctal  death  is  usually  syn- 
chronous with  the  rupture  of  the  womb,  and  if  the  child's  body 
passes  into  the  peritoneal  cavity  it  rapidly  putrefies,  generating 
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Fig.  439. — JVrloraling  lacera- 
tion of  the  cervix  :  a.  Posterior  lip; 
h,  anterior  lip  ;  e,  perfuration. 


Fig.  440. — Performing  laceration  of 
the  cervix :  ij,  I'erfonilion  ;  b,  iK'ntontuni ; 
I",  muscle  ;  r/,  posterior  lip  of  ihe  cer^■ix  ; 
e,  vaginal  laceration  (Winckel). 


gases  of  decomposition  so  quickly  that  its  bulk  is  enough  in- 
creased thereby  to  enhance  considerably  the  difficulties  of  its  ex- 
traction.     From  tlie  decomposition  of  the  feta!  body,  or  perhaps 

I  '  J.  M.  Withrow  ("  Lancet-Clinic,"  December,  l8()l)  reports  a  case  of  nipiured 

Itltcrus  tlie  rent  Iwginning  in  front,  midway  bctwren  the  insertion  of  the  lubes,  ex- 
ftcnding  up  over  the  fumlus  and  down  along  the  posterior  wall  lo  l)oiiglas'  pouch, 

involving  the  peritoneal  coat  and  the  muscular  tissue,  but  not  the  mucous  memlinine. 

The  uterus,  filled  with  water  after  removal  from  the  b(xiy,di<l  not  leak.      A  lanje 

<)o!>c  of  crj;f't  had  been  given  during  bbor. 

•  Crossen  reports  3  case  in  which  it  was  necessary  to  resect  I  >  feet  of  intestine 
prolapsed  tlirough  a  rent  in  the  anterior  wall  of  tlie  uterus,  "  Am.  Gyn.  and  Ohstct. 
Jour.,"  vol.  xii,  p.  45. 

•  Slajmcr,  " Ccntralblatt  f.  Gyn.,"  No.  18,  1895. 
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from  the  entrance  of  atmospheric  air,  there  may  be  emphysema  • 
the  pelvic  connective  tissue  and  of  the  cellular  tissue  of  Uie  thigh 
buttocks,  mons  Veneris,  and  abdomen.  Septic  peritonitis  of  avir 
lent  kind  usually  develops  with  ^rcat  rapidity.  In  a  minority  > 
cases  the  site  of  the  rupture  is  walled  off  by  a  rapid  outpour  «  >f 
lymph  and  by  agglutination  of  coils  of  intestines,  leaving  a  compa_  r- 
atively  small  cavity  to  be  drained  through  the  tear.  This  cavi^^y 
may  secrete  Jiscitic  fluid  in  large  quantities  for  a  time,  and  durii  "<g 
the  woman's  convalescence  there  may  be  a  profuse  watery  dL 


charge  from  the  womb.    I  have  seen  two  such  cases.     Occasional^ 
a  large  area  of  intraperitoneal  space  is  drained  through  the  tea^ 
Even  the  fetal   bod)'  may  be  encapsulated,   and  a   litliopedii — = 


Fig.  441. — Uterus  perforated  by  the  pressure  of  the  promontory :  o,  Perfor«lio^^ 
b,  Uceralion  uf  cervix  ;    ■ ,  i ,  r,  vaginal  tears  ;    ti,  contraction  ring ;   r,  jxistenac  tt 
of  cervix  (Winckel). 

may  be  formed.     In  the  uterine  ruptures    or  perforations  dii-*  t->^ . 
to  pressure  necroses  the  opening  is  round  in  shape,  regular  K 
outline,  and  small  in  extent.     The  opening  is  almost  always  o*:^ 
the  posterior  wall  over  tlie  promontory  of  the  sacrum.      In  thr^^  ^       ^ 
rare   cases  of  exostoses  of  the  pelvis  the  bony  outgrowth  ma.^i-^/''^  - 
pinch  a  hole  in  the  uterine  wall.     In  these  cases  the  openin  r** 
corresponds  with  the  site  of  the  exostosis. 

Clinical  History,  Symptoms,  and  Diagnosis. — Rupture  of  thft^      « 
uterus  usually  occurs  after  labor  has  lasted  a  long  time,  aft^^^^"*^ 
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rupture  of  the  membranes,  and  with  a  well-dilated  os.  There  is 
usually  an  obstruction  in  the  labor  that  should  have  been  recog- 
nized, the  lower  uterine  segment  is  enormously  distended,  and  the 
contraction-ring  is  palpable  and  visible  near  the  umbilicus  ;  the 
pains  have  been  vigorous  and  frequent,  the  woman's  suffering  has 
been  extreme,  and  the  abdominal  muscles  have  been  employed, 
perhaps,  with  each  contraction,  though  the  presenting  part  does 
not  descend  the  birth-canal.  Suddenly  there  is  a  sharp,  excruci- 
ating, lancinating  pain  ;  the  woman  may  cry  out  that  something 
has  happened  to  her ;  the  uterine  contractions  cease,  blood  flows 
from  the  vagina,  perhaps  in  alarming  quantities,  and  the  patient 
presents  every  evidence  of  shock.  On  making  a  vaginal  ex- 
amination the  physician  finds  that  the  presenting  part  has  re- 
ceded ;  hitherto  easily  reached,  perhaps  at  the  very  outlet  of  the 
pelvis,  it  may  be  altogether  inaccessible,  and  on  passing  the 
hand  into  the  uterine  cavity  the  rent  may  be  felt,  or  intestines 
may  be  found  within  the  uterus  and  protruding  from  the  os.  On 
abdominal  palpation  the  upper  uterine  segment  may  be  felt  firmly 
contracted  to  the  size  of  the  uterus  after  labor,  and  the  child's  body 
may  be  easily  detected  in  the  abdominal  cavity  alongside  of  it. 

If  the  rupture  of  the  womb  is  not  complete,  or  is  not  large,  it 
may  not  be  discovered  until  the  child  is  born,  and  may  never  be 
suspected  at  all  unless  the  woman  develops  septic  peritonitis 
after  labor  or  discharges  ascitic  fluid  from  the  uterus.  There 
may  be  no  pain  at  the  time  of  rupture,  no  hemorrhage,  no  abnor- 
mality of  uterine  contractions.  Even  with  a  complete  tear  of 
large  dimensions  and  escape  of  the  child  into  the  peritoneal 
cavity  there  is  occasionally  an  astonishing  absence  of  symptoms. 
I  have  seen  a  case  in  which  the  child  passed  into  the  abdominal 
cavity  twenty-four  hours  before  I  was  summoned,  and  yet  there 
was  no  alarming  symptom  of  any  kind  until  suddenly,  at  the  end 
of  twenty-four  hours,  the  signs  of  virulent  septic  peritonitis 
appeared.  The  accident  of  labor  most  commonly  mistaken  for 
ruptured  uterus  is  premature  detachment  of  a  normally  situated 
placenta.  The  distinction  between  the  two  should  be  made 
easily  by  attention  to  the  following  differences  in  symptoms : 


Rupture  of  the  Uterus. 
Occurs  late  in  labor. 

Membranes  ruptured.  Uterus  diminished 
in  size  by  evacuation  of  some  or  all 
of  its  contents  into  the  abdominal 
cavity. 

Recession  of  presenting  part. 

Discharge  of  blood  from  vagina. 

Exploration  of  the  interior  of  the  womb 
easy,  and  rent  accessible  to  touch. 


Accidental  Hemorrhage. 

Occurs  l)efore  labor  or  early  in  the  first 
stage. 

Membranes  unruptured.  Uterus  dis- 
tended, perhaps  irregularly  in  relro- 
placental  effusions. 

Position  of  presenting  part  unchanged. 
No  external  bleeding  in  the  concealed 

variety. 
Exploration  of  the  interior  of  the  womb 

impossible. 
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As  the  placenta  is  often  detached  when  the  utenis  ruptures, 
and  as  it  may  prolapse  in  front  of  the  child,  a  ruptured  uterus 
may  be  mistaken  for  placenta  pr^evia. 

If  the  physician  should  have  reason  to  suspect  that  the  uterus 
is  ruptured  liuring  labor,  he  should  extract  the  child  %vithout 
delay  and  shoukl  then  explore  the  uterine  cavity,  preferably  under 
anesthesia,  from  to])  to  bottom.  By  unvarying  adherence  to 
this  rule  he  will  not  be  tjuilty  of  the  serious  fault  of  overlooking 
a  ruptured  womb  with  few  symptoms  until  septic  peritonitis 
occurs  and  all  treatment  is  unavailing,  or  until  the  bleeding, 
internal  or  external,  is  so  profuse  that  the  patient  can  not  be 
revived. 

The  symptoms  during  the  puerperium  indicative  of  a  ruptured 
womb  in  labor  are  :  septic  peritonitis,  profu.se  uterine  hydrorrhea, 
secondary  hemorrhage  (as  late  possibly  as  the  twelfth  day — 
Winckel),  and  the  prolapse  of  the  intestines.  The  last  is  the 
only  positive  sign,  unless,  on  the  occurrence  of  the  others,  j 
digital  or  instrumental  examination  of  the  uterine  cavitj*  reveals 
the  rent. 

Prognosis. — The  prognosis  of  ruptured  uterus  depends  upon 
the  site,  e.xtent,  and  degree  of  the  tear,  and  upon  its  treatment. 
In  ten  cases  of  rupture  of  the  anterior  wall  in  tlie  Berlin  Mater- 
nity every  one  ended  fatally,  and  in  three  ruptures  at  the  fundus 
the  result  was  the  same.'     Incomplete  ruptures  are  not  so  fatal 
as  those  in  which  the  peritoneum  is  also  involved,  and  the  result 
depends  somewhat  upon  the  escape  of  meconium,  liquor  amnii. 
blood,  placenta,  and  fetus  into  the  peritoneal  cavity.      Before  the  i=»^-,. 
advent  of  asepsis  and  the  impro\'efnent  in  the  technic  of  abdom —  M-:wi- 
inal  surgery  the  mortality  of  ruptured  uterus  averaged  about  9"~^»^j^ 
percent.      Of  late  years  the  mort;ility  has  been  much  reduced.     I'~*,J"rn 
60  cases  of  complete  rupture  without  active  treatment  the  mortality- _^  •. 
was  78. S  per  cent.,  in  70  ca.ses  treated  by  irrigation  and  drain.i^  "^  .►  ~ 
the  mortality  was  64  per  cent.,  and  in   193  cases  treated  by  ab^f  ^ 
dominal  section  the  mortality  was  only  55.3  per  cent.*     In  aboi»^ 
one-half  the  fatal  cases  death  occurs  within  the  first  twenty-fo»- . 
hours.    The  great  m  ijority  of  the  remainder  die  within  three  da.v^ 
In  some  fatal  cases,  liowever,  death  occurs  .as  late  as  the  tenth 
fourteenth  day.      The  causes  of  death,  in  the  order  of  their 


xir 


quency,  are  sepsis,  hemorrhage,  and  shock.     The  mortalit)' 
the  infants  is  usually  over  90  per  cent.     In  tlie  80  cases  from 
Berlin  Maternity  10  children  were  saved,  but  this  is  an  unusu; 
large  proportion.      If  the  woman  recovers  from  the  rupture, 
runs  a  great  risk  of  a  repeated  rupture  in  a  subsequent  pregn^ 

'  I  have  perfonned  liyslereclomy  for  a  complete  rupture  of  the  ulenu  «cro^ 
funila'^,  with  -.uccess,  in  one  case. 

*  Schuliz.  "  Internal,  met).  Kundscb  ,"  Jan.  10,  1892. 
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and  labor.  There  are  cases  on  record,  however,  of  women  safely 
delivered  in  a  subsequent  labor. 

Treatment. — ^The  preventive  treatment  of  uterine  rupture  con- 
sists in  obviating,  in  time,  the  obstructions  in  labor  that  predis- 
pose to  the  accident. 

The  treatment  of  the  rupture  itself  differs  as  the  rent  is  com- 
plete or  incomplete,  as  its  situation  admits  of  good  drainage  or 
otherwise,  and  it  depends  greatly  upon  the  escape  of  foreign 
matter  into  the  peritoneal  cavity.  The  first  care  of  the  physician 
must  be  to  extract  the  child  and  to  control  the  hemorrhage.  If 
the  child  has  escaped  into  the  abdominal  cavity,  no  effort  should 
be  made  to  extract  it  by  the  natural  passages,  but  it  should  be 
removed  through  an  abdominal  incision.  If  the  rent  is  small, 
and  the  child  has  only  in  part  passed  from  the  uterine  cavity,  it 
should  be  delivered  rapidly  by  version,  the  application  of  forceps, 
or  by  craniotomy.  The  last  is  to  be  preferred.  The  placenta 
may  be  removed  by  the  vagina,  even  though  it  has  passed  into 
the  abdominal  cavity  ;  but  if  difficulty  is  experienced  in  finding  it, 
if  the  cord  should  break  off  by  the  efforts  to  pull  the  placenta 
through  the  rent,  or  if  the  placenta  lies  hidden  under  the  perito- 
neum stripped  off  the  womb,  its  extraction  should  be  postponed 
until  the  abdomen  is  opened.  In  an  incomplete  tear  it  is  sufficient 
to  pack  the  rent  with  iodoform  gauze,  in  order  to  control  hemor- 
rhage and  to  secure  good  drainage.  This  may  be  preceded  by 
irrigation,  which  may  be  repeated  with  advantage  when  it  becomes 
necessary  to  renew  the  gauze  packing.  If  the  rent  is  complete, 
but  small,  and  situated  low  down  upon  the  posterior  wall  ;  if  there 
has  been  little,  if  any,  foreign  matter  injected  into  the  peritoneal 
cavity,  the  same  treatment  will  suffice ;  but  if  the  tear  is  exten- 
sive, if  considerable  blood  has  passed  into  the  peritoneal  cavity, 
and,  all  the  more,  if  the  peritoneum  has  become  contaminated  by 
the  entrance  of  liquor  amnii,  of  the  placenta,  or  of  the  child  itself, 
an  abdominal  section  will  be  necessary.  With  the  abdomen  open 
a  decision  must  be  made  between  several  plans  of  procedure. 
Usually,  it  is  best  to  amputate  the  womb,  if  possible,  below  the 
site  of  the  tear.  Occasionally,  if  the  wound  is  not  too  ragged 
and  can  be  thoroughly  approximated,  it  will  be  sufficient  to  unite 
it  with  deep  and  superficial  sutures,  care  being  taken  to  cover 
over  the  line  of  rupture  with  inverted  peritoneum.  In  case  the 
peritoneum  is  .stripped  off  the  womb  for  a  considerable  distance, 
and  it  is  impossible  to  secure  a  good  stump,  a  flap  of  peritoneum 
may  be  dissected  off  the  uninjured  side  of  the  womb  and  used  to 
cover  over  the  upper  portion  of  the  stump  and  its  denuded  sur- 
face ;  or  it  may  be  preferable  to  do  a  panhysterectomy,  sewing 
up  the  opening  left  in  the  vagina  in  such  a  manner  as  to  cover 
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are  effective  it  is  by  irritating  the  uterine  muscle,  rather  than 
by  the  pressure  exerted  upon  the  vessels  of  the  placental 
site.  Compression  of  the  abdominal  aorta  has  been  proposed 
as  a  means  of  checking  postpartum  hemorrhage  by  diminishing 
the  blood-supply  to  the  w.omb.  This  plan,  in  my  opinion,  is 
absurd.  When  it  has  apparently  succeeded  it  was  by  the  irrita- 
tion of  the  womb,  or  of  the  sympathetic  nerves  supplying  it,  on 
account  of  the  deep  abdominal  pressure  above  the  fundus. 

Finally,  the  bleeding  may  cease  spontaneously  by  thrombus 
formation  or  by  syncope,  but  these  agencies  are  never  to  be 
awaited  in  practice. 

The  physician's  duty  is  not  always  done  when  he  has  checked 
the  bleeding.  An  acute  anemia  must  be  dealt  with  that,  if  dis- 
regarded, is  as  dangerous  as  a  continuance  of  the  hemorrhage. 
There  is  a  rapid,  feeble  pulse ;  or,  it  may  be,  an  entire  ab- 
sence of  radial  pulsation.     The  body-surface,  especially  of  the 


Fig-  434-  —  Bimanual  compression  of  the  utcras. 

extremities,  is  cold,  and  there  is  a  disposition  to  syncope  on  the 
slightest  effort  There  is  loss  of  vision,  and  the  acute  anemia  of 
the  brain  may  even  lead  to  convulsions.  With  the  dangers  of 
heart-failure  and  cerebral  anemia  in  mind,  the  physician,  wiiile 
engaged  in  stopping  the  bleeding,  directs  the  nurse  to  raise  the 
foot  of  the  bed  on  some  books  or  bricks,  and,  if  there  is  a 
tendency  to  repeated  syncope,  to  give  a  hypodermatic  injection  of 
ether ;  or,  if  it  is  at  hand,  of  nitroglycerin  (two  drops  of  one  por 
cent,  solution).  As  soon  as  the  hemorrhage  is  checked,  an 
enema  of  a  pint  of  hot  water  containing  about  forty  grains  of 
common  .salt  should  be  given.  There  is  no  better  method  of  trans- 
fusion than  the  rectal  injection  of  a  normal  salt  .solution,  and  the 
hot  water  raises,  somewhat,  the  body-heat.     The  patient  siiould, 
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in  addition,  be  surrounded  by  hot  bottles,  should  be  well  covered 
with  blankets,  and  should  be  kept  at  absolute  rest,  with  tht  bod)' 
and  head  on  a  straight  line  and  the  foot  of  the  bed  well  elevated 
to  keep  as  much  blood  as  possible  in  the  brain.  Heart-stimu- 
lants— tligitalis,  stiychnin,  nitroglycerin,  and  ether — should  be 
given  hy[>odermatically  if  tlie  heart-action  fails  to  improve. 
There  is  likely  to  be  nausea  and  vomiting,  but,  as  soon  as  the 
stomach  will  retain  what  is  put  in  it,  the  woman  should  rccavc 
very  small  quantities  of  iiot  milk,  hot  concentrated  coffee,  hot 
water  and  brandy,  frequently  repeated.  When  reaction  is  oncees- 
tablished, a  hypodermatic  injection  ofinorpliin  ha.stens  the  jwtients 
recovery  from  the  effects  of  the  hemorrhage  and  prevents  sec-  fl 
ondary  shock  by  promoting  physical  tjuiet,  calming  ner\ous rest- 
lessness, and  producing  some  degree  of  cerebral  congestion.    In 

desperate  cases  in  which 
the    measures    ju.st  de- 
scribed are  NS-ithout  satis- 
factory result,  a  pint  to 
a  quart  of  a  sterile  nor- 
mal   .salt    solution  (0.6 
per  cent. ),  at  blood  heal, 
should    be   injected  by 
gravity    into   the   loose 
cellular    tissue    between 
the  .shoulder-blades 0>y 
podermoclysis ),      under 
the  brea.sts,    or  directll^ 
into  an  artery  or  a  vein. 
A  convenient  appa'"*'^"* 
for  this  purpose  is  sho*'> 
in  figure  435,  but  it  ^^"^^ 
scarcely  ever  be  at  J'*^" 
when    wanted,    and,       j. 
sides,     time    is    wa^**" 
looking  for  and  laying  bare  a  blood-vessel.     A  good  substi*^ 
for  the  transfusion  apparatus  is  a  large  aspirating  needle  a'"*    . 
fountain   syringe  or    funnel      With   this  appliance,    with   \vl"** 
every  obstetrician  should   be  provided,  fluid   may  be  forced  * 
the  cellular  tissue  or  into  a  blood-vessel.      The  funnel  and  nC*^^ 
should  have  a  place  in  every  well -supplied  obstetric-instruiT* 
bag.  ^ 

The  extremities  should  be  bandaged  toward  the  trunk  (»*t| 
infusion)  so  as  to  force  as  much   blood  as  possible  to  the  h^^^ 
the  large  blood-channels,  and   the    brain.     Compression  of 
abdominal  aorta  helps  to  this  end.     Actual  transfusion  of  hX*^^ 
from  one  person  to  another,  or  from  some  animal,  is  no  lof^' 


I 
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Fig.  435. — Intravenous  injection. 
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care  as  to  the  direction  of  the  force  that  is  applied  in  the  extrac- 
tion of  the  head. 

The  tears  of  the  vagina  accompanying  a  lacerated  perineum 
or  injured  pelvic  floor  are  described  under  the  latter  heading. 

Tears  of  the  vagina  extending  from  the  cervix  involve 
usually  the  lateral  vaginal  vaults,  occasionally  opening  deep 
rents  into  the  base  of  the  broad  ligaments,  and  involving  possibly 
the  uterine  arteries  or  even  the  ureters.  The  hemorrhage  from 
these  tears  is  best  controlled  by  ligating  the  bleeding  vessels  if 
they  can  be  found,  or  by  firmly  tamponing  the  rent  if  it  is  impos- 
sible to  locate  the  bleeding  points.  Drainage  must  be  secured 
by  gauze  packing,  and,  when  the  wound  begins  to  granulate, 
daily  washing  with  sterile  water  should  be  employed.  The  tears 
of  the  posterior  vaginal  wall  sometimes  result  in  perforations  of 
the  rectum,  and  in  consequence  a  portion  of  the  child,  as  an 
extremity,  may  emerge  from  the  anus.  ^  These  perforations 
should  be  repaired  immediately  after  labor  by  buried  sutures  of 
catgut  and  interrupted  stitches  of  silver  wire  or  silkworm  gut. 

The  tears  of  the  anterior  vaginal  wall  made  by  a  forceps- 
blade  are  almost  always  clean-cut,  and  are  apt  to  bleed  pro- 
fusely. They  should  be  closed  by  a  running  catgut  suture. 
In  one  case  under  my  care  the  hemorrhage  was  so  profuse  that 
it  was  impossible  to  see  the  wound  at  all,  and  tiiere  was  danger 
of  the  woman  bleeding  to  death  while  I  attempted  to  sew  it  up. 
After  several  abortive  attempts  the  wound  was  successfully 
repaired  without  further  bleeding  by  pushing  a  tampon  into  the 
vagina  and  following  the  tampon  as  it  was  pushed  up  along  the 
course  of  the  wound  with  a  needle  and  thread,  until  the  upper 
end  of  the  tear  was  reached. 

Lacerations  of  the  anterior  and  posterior  vaginal  vaults  pen- 
etrating to  the  peritoneal  cavity  are  usually  as.sociated  with  rup- 
ture of  the  uterus.  They  are  to  be  treated  by  gauze  packing  and 
drainage. 

Lacerations  and  Abrasions  of  the  Vulva,  of  the  Vestibule,  and  of 
the  Vaginal  Entrance. — The  most  frequent  site  for  injuries  in  this 
region  is  the  upper  portion  of  the  vestibule  and  the  tissues  on  one 
side  of  the  clitoris  or  of  the  urethra.  Tears  in  this  situation  bleed 
profusely,  and  they  are  so  common  that  it  is  a  valuable  rule  of 
practice  always  to  look  in  this  region  for  injury  when  there  is 
a  hemorrhage  from  the  vagina  after  labor  with  a  well-contracted 
womb.  The  bleeding  points  are  in  plain  sight,  and  the  hemor- 
rhage is  easily  controlled  by  a  stitch  or  two,  deep  enougli  to 
undersew  the  whole  depth  of  the  tear.     A  catheter  should  be 

'  Piering,  "  Centralblatt  f.  Gyn.,"  No.  48,  1891.  See  also  Engelmann,  ibid.. 
No.  46,  1900. 
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in  addition,  be  surrounded  by  hot  bottles,  should  be  well  covered 
with  blankets,  and  should  be  kept  at  absolute  rest,  with  the  body 
and  head  on  a  straight  line  and  the  foot  of  the  bed  well  elevated 
to  keep  as  much  blood  as  possible  in  the  brain.  Heart-stimu- 
lants—-digitalis,  strychnin,  nitroglycerin,  and  ether — ^should  be 
given  hypodermatically  if  the  heart-action  fails  to  improve. 
There  is  likely  to  be  nausea  and  vomiting,  but,  as  soon  as  the 
stomach  will  retain  what  is  put  in  it,  the  woman  should  receive 
very  small  quantities  of  hot  milk,  hot  concentrated  coffee,  hot 
water  and  brandy,  frequently  repeated.  When  reaction  is  once  es- 
tablished, a  hypodermatic  injection  of  morphin  hastens  the  patient's 
recovery  from  the  effects  of  the  hemorrhage  and  prevents  sec- 
ondary shock  by  promoting  physical  quiet,  calming  nervous  rest- 
lessness, and  producing  some  degree  of  cerebral  congestion.      In 

desperate  cases  in  which 
the  measures  just  de- 
scribed are  without  satis- 
factory result,  a  pint  to 
a  quart  of  a  sterile  nor- 
mal salt  solution  (0.6 
per  cent.),  at  blood  heat, 
should  be  injected  by 
gravity  into  the  loose 
cellular  ti.ssue  between 
the  shoulder-blades  (hy- 
podcrmoclysis ),  under 
the  breasts,  or  directly 
into  an  arter>'  or  a  vein. 
A  convenient  apparatus 
for  this  purpose  is  shown 
in  figure  435,  but  it  will 
scarcely  ever  be  at  hand 
when  wanted,  and,  be- 
sides, time  is  wasted 
looking  for  and  laying  bare  a  blood-vessel.  A  good  substitute 
for  the  transfusion  apparatus  is  a  large  a.spirating  needle  and  a 
fountain  syringe  or  funnel.  With  this  appliance,  with  which 
every  obstetrician  should  be  provided,  fluid  may  be  forced  into 
the  cellular  ti.ssue  or  into  a  blood -ves.sel.  The  funnel  and  needle 
should  have  a  place  in  every  well-supplied  obstetric-instrument 
bag. 

The  extremities  should  be  bandaged  toward  the  trunk  (auto- 
infusion)  so  as  to  force  as  much  blood  as  po.ssible  to  the  heart, 
the  large  blood-channcis,  and  the  brain.  Compression  of  the 
abdominal  aorta  helps  to  this  end.  Actual  transfusion  of  blood 
from  one  person  to  another,  or  from  some  animal,  is  no  longer 


Fig.  435. — Inlravenous  injection. 
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cases  rupture  of  the  uterus  may  occur  early  in  labor,  or  even 
in  pregnancy,  vsithuut  tlistcntion  of  tlie  lower  uterine  se|;ment. 
Finally,  external  violence  has  ruptured  or  perforated  the  womb, 
instruments  inserted  in  the  vagina  liave  pierced  its  wails,  and 
the  operator's  hand  inserted  in  the  uterine  cavity  to  perform 
version  has  often  been  tiie  immediate  cause  of  ru]Hure. ' 

Morbid  Anatomy. — The  tear  in  the  uterine  wall  almost  always 
begins  in  the  lower  uterine  segment,  and  usually  runs  trans- 
versely. It  may  be  upon  the  anterior,  lateral,  or  posterior  sur- 
face. The  edges  of  the  tear  are  usually  ragged,  swollen,  and 
infiltrated  with  blood.  The  peritoneal  covering  of  the  uterus  is 
often  stripped  off  for  a  considerable  distance  beyond  the  tear,  and 


Fig.  4j6. — Laceration  of  lower  uterine  scgmcnl :    a.  Right  ovary  ;  h,  rectum  ; 
<■,  laceration;  J,  left  \\x\x  (Winckcl). 


in  the  sac  thus  formed  between  the  peritoneum  and  the  body  of 
the  uterus  the  placenta  may  lie  concealed,  or  even  the  fetus  may 
be  contained.  There  may  be  an  enormous  subperitoneal  hema- 
toma or  profuse  intraperitoneal  hemorrhage.  The  tear  may  run 
upward  toward  the  fundus,  or  may  extend  so  far  transversely  as 
almost  to  sever  the  upper  ami  lower  uterine  segments.  The  rent 
may  e.vtend  through  the  mucous  and  muscular  ct>ats  without  in- 
volving the  peritoneum.     The  latter,  in  rare  cases,  may  alone  be 

'  Koblanck  (lo.-.  n't.)  gives  llie  followinf;  causes  in  80  cases:  Contracted  pelvis, 
8;  transverse  piwition  of  fetus,  7;  other  at)norniat  positi'>ns,  4;  bydroct'phalus,  4; 
overgrowth  of  cliild,  I  ;  mis(it  of  presenting  part  in  pelvis,  adniini>trn(ion  of  ergot, 
I;  violence,  5;  version,  29;  Hofmeier's  grip,  J;  forceps,  II;  decapitation,  Ij 
myoma,  I. 


J 
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placed  in  the  urethra  to  guard  against  occluding  it.      In  abrasic:::^^ 
of  the  labia  and  of  the  vestibule,  care  must  be  taken  that  the  r=^* 
surfaces  shall  not  unite,  causing  atresia  of  the  vagina.     This  c=^'' 
easily  be  prevented  by  laying  oiled  lint  over  the  raw  surfaces,  a;:^  n<^ 
by  the  use  of  douches. 


-^ 


Figs.  450  and  451. — Perforations  and  lacerations  of  the  tiympbx  (BarJ. 


Lacerations  of  the  Perineum. — The  causes  and  preventive  treat- 
ment of  lacerations  of  the  perineum  are  considered  elsewhere. 
The  repair  of  the  injury  is  dealt  with  in  this  section.  Tlic  com- 
monest forin  of  torn  perineum  is  shown  in  figures  453  and  454. 
It  may  be  seen  that  the  tear  rarely  involves  the  perineum  alone, 
but  usually  extends  up  the  posterior  wall  of  the  vagina,  on  one 
or  both  sides  of  the  posterior  column.  Experience  teaches,  more- 
over, that  lacerations  of  tlie  perineum  alone,  when  tJiey  do  occur, 
have  very  little  effect  upon  the  patient's  after-condition,  even 
though  they  reach  to  the  anus  and  sever  the  transverse  perineal 
muscle  (see  Figs.  457,  45''<).  The  greatest  care  should  be  ex- 
ercised, therefore,  to  ascertain  tlie  extent  of  the  injur)-  to  the 
vagina  which  may  be  a.ssociated  with  the  tear  of  the  jjerineum. 
This  is  best  done  by  placing  the  woman  in  the  dorsal  position 
across  the  bed,  with  her  thighs  well  flexed  upon  the  abdomen 
and  widely  separated,  and  with  the  buttocks  projecting  beyond 
the  edge  of  the  bed.  A  nurse  or  other  assistant,  whrse  hands 
are  protected  by  clean  towels,  holds  the  labia  apart,  and  the 
physician  cleanses  the  torn  surface  of  the  posterior  wall  of  the 
vagina  with  pledgets  of  cotton  soaked  in  bichlorid  of  mercur>- 
solution.     In  this  way  the  exact  nature  and  the  extent    of  the 
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injur>-  may  be  seen.  The  laceration  should  usually  be  immedi- 
ately repaired ;  the  woman  is  very  likely  still  stupid  from  the 
eflects  of  the  anesthetic  that  has  been  administered  in  the  sccund 
stage  of  labor,  and  the  parts  are  benumbed  by  the  pressure  to 


^,^<.mm^ 


Fig.  452 — Abrasions  of  Ihe  vulva  and 
lacerations  of  the  vaginal  sulci  ( Bar). 


'f 


,r  '■ 
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Mg.  453. — IVep  Inceralion  of  ihc 
ptrineiim  ami  of  niic  sulcus  ;  spills  in 
the  vaginal  mucous  membrane  (Bar). 


Fig.  454. — I.ncenlioM  of  Ihe  jjerincum 
and  of  one  sulcus  (Bar). 


Fig.  455- — Laceration  of  the  peri- 
neum and  of  the  sulci ;  aliroaions  uf 
the  Tulva  (Bar). 


which  they  have  been  subjected,  so  that  the  pain  of  the  small 
operation  is  slight.  But  if  the  physician  is  tired  ()ut  by  long 
attendance  upon  a  case,  if  the  light  is  poor,  if  sufficient  help  is 


Fig.  456. — Laceralion  of  the  vaginal  sulci  without  >  tear  of  the  pcrineuin 
proper  (Bar). 


Figs.  457  and  458. — Ijiccrations  of  the  perineum  without  in»"ol»cment  of  1 
pelvic  tiocr.  Such  tears  wuulil  not  affect  the  woman's  health  or  comfort  sub 
quenlly  (Bar). 

four   hours  of   its  occurrence.      Sometimes  tlie  tissues  arc 
bruised,   edematous,  or    infected    that    the    operation    must    be' 
postponed   for  a  week  or  more.      Tlie  simplest  way  to  sew  up 
a  lacerated  perineum  that  does  not  involve  the  sphincter  anj  i^^ 

that  is  needed   for  the  operation  is^ 


shown  in  figure  459.     All 
a  curved   needle  set  upon  a 


handle  and  a  few  strands  of  silk- 
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worm  gut.  The  suture  material  and  the  needle  should  be  im- 
mersed in  boiling  water  for  five  to  ten  minutes  before  they  are 
used.  The  woman  is  kept  in  the  dorsal  position  across  the  bed  ; 
the  thighs  are  well  flexed  and  widely  separated,  the  feet  resting 
upon  chairs.  The  operator  in.serts  the  forefinger  of  his  left  hand 
in  the  rectum  and  measures  the  depth  and  extent  of  the  tear 
with  his  thumb  in  the  vagina.  The  needle  is  then  plunged 
deeply  into  the  pelvic  muscles,  so  that  it  encircles  the  wound 
throughout  its  whole  depth  and  emerges  on  the  opposite  side 
near  the  upper  margin  of  the  tear.  The  eye  is  threaded  by  an 
assistant,  and  the  needle  is  then  withdrawn.     This  suture  is  re- 


I 


Fig.  459. — An  efficienl  and  simple  meth<x]  fur  Llie  primary  repair  of  laceration  of  the 
perineum  and  of  the  pelvic  lloor. 

peated  from  three  to  six  times,  according  to  the  extent  of  the 
tear.  If  care  is  taken  to  insert  the  needle  deeply  enough,  and 
to  put  the  first  stitch  near  the  upper  margin  of  the  tear  through- 
out its  whole  depth,  a  thoroughly  satisfactory  and  strong  union 
of  the  parts  can  be  secured  by  an  operation  of  the  simplest  pos- 
sible nature,  easy  for  the  veriest  tyro  in  surgery  to  perform,  and 
lasting  not  more  than  five  minutes.  Another  plan  to  be  recom- 
mended in  the  hands  of  experts  accustomed  to  gynecological 
surgery  is  to  sew  up  the  lacerated  perineum  and  torn  vagina  in 
the  same  manner  that  one  inserts  stitches  for  the  secondary 
operation  upon  the  perineum,  after  the  plan  of  Emmet.  If  the 
perineum  is  torn  through  the  sphincter  into  the  rectum,  the  best 


PLATE  10. 


>m>:. 


Complclc  trars  of  the  perineum  (pnintril  fnini  life  a  few  hours  nflcr  Ihe  injury) : 
Tear  involving  some  of  ihe  libers  of  the  sphincler,  but  not  all;  2,  meJian  com- 
plete tear,  with  nbrasion  of  ihe  vulva,  and  two  large  hcnfiorrhoidal  veins  cxijiisc<l,  one 
on  either  side  ;  3.  complete  median  tear,  with  sphincter  muscle  hidden  by  three  large 
hrMi< itrhoid?* ;  4,  lateral  complete  tear,  involving  left  vaj^^nal  >ulcu!i. 


! 


.:,         i 
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1 
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1 
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mode  of  suture  is  shown  in  figure  462.  Silkworm-gut  sutures 
are  inserted  first  in  the  rectum  and  knotted  there,  with  the  ends 
left  long  enough  to  hang  an  inch  or  more  outside  the  anus.  Two 
stitches  should  be  inserted  from  the  rectal  side,  through  the  ends 
of  the  torn  sphincter  muscle  ;  and  directly  above  the  sphincter  a 
stitch  should  be  placed  triangularly  in  the  torn  perineum,  skirt- 
ing the  whole  extent  of  the  rectal  tear,  entering  and  emerging 
upon  the  skin  of  the  perineum  just  above  the  anus.  This  resem- 
bles somewhat  the  stitch  recommended  by  Emmet  for  a  torn 
sphincter  and  rectum,  but  of  itself  it  is  not  to  be  depended  upon. 


/Yaa-Sulafa 


Fig.  463. — Vaginoperineal  lacer- 
ation involving  both  lateral  sulci. 
Three  internal,  or  vaginal,  and  two 
external,  or  perineal,  sutures  in  place 
ready  to  be  lied. 


Fig.  464. — Complete  liiceration  of  the 
perineum  ;  perineorrhaphy.  Emmet's  meth- 
od ;  tightening  the  ])Osterior  suture,  which 
includes  the  sphincter. 


As  a  reinforcement  of  the  sphincter  and  rectal  stitches,  however, 
it  does  good  service.*  The  torn  perineum  is  then  repaired  in  the 
manner  already  described,  either  by  long,  deep  stitches  passed 
with  a  curved  needle,  as  in  the  first  operation  described,  or  by 
stitches  inserted  as  in  the  Emmet  or  Hegar  secondary  operation. 

In  the  rare  cases  of  central  tears  of  the  perineum,  an  attempt 
should  be  made  to  repair  the  injury  by  vaginal  and  perineal 
sutures,  but  a  secondary  operation  for  a  perineovaginal  fistula 
may  be  necessary. 

Inversion  of  the  Uterus. — This  is  the  rarest  of  all  the  acci- 
dents to  a  parturient  woman.     In  the  Vienna  Maternity,  from 

'  I  have  used  this  method  in  both  primary  and  secondary  operations  for  more 
than  ten  years,  and  have  not  had  a  single  failure  with  it. 
37 


Figs.  465,  466,  467,  nnd  468. — Varieties  of  central  tear  of  the  perineum 
("Pricisd*  Obstiilriiiue"). 


and  fifth  day  of  the  purpcrium.  ^  The  inversion  may  be  partial  or 
complete,  the  former  when  the  fundus  simply  protrudes  into  the 
uterine  cavity,  the  latter  when  the  womb  is  turned  completely 
inside  out.     In  a  complete  inversion  the  fundus  is  just  within  the 

'  Three  coses  were  seen  directly  after  tabor ;  two  were  reduced  by  taxis  ;  the  other 
spontaneously.  One  case  of  coniptete  iiiver.siun  was  reduced  live  days  after  labor  by 
taxis ;  another  three  months  after  labor  by  (lie  author's  operation.  The  sixth  case  of 
inversion  was  due  to  a  myotnatuus  |x)lyp  at  the  fundus.  It  was  complete,  but  was 
easily  reduced  by  taxis  after  the  removal  of  the  polyp. 

*  Fisher,  "  Hr.  Med.  Jour.,"  1896,  vol.  ii,  p.  J 178 ;  and  Burton,  "  Am.  jour,  of 
Obsteu,"  vol.  zxxvi,  p.  548. 
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vulva  ;  the  cavity  of  the  womb  is  formed  by  the  peritoneal  sur- 
face, the  orifice  looking  upward  into  the  peritoneal  cavity.  From 
this  cavity  the  tubes  and  the  ovarian  and  round  ligaments  run 
upward ;  the  ovaries  are  usually  above  and  to  either  side  of  the 
orifice.  In  the  rarest  instances  inversion  of  the  womb  may  be 
associated  with  inversion  of  the  vagina.  In  such  a  case  the  in- 
verted womb  is  also  prolapsed. 

Causes. — Inversion  of  the  uterus  may  occur  spontaneously. 
In  the  so-called  paralysis  of  the  placental  site, — a  condition  in 
which  this  portion  of  the  uterine  wall  becomes  so  relaxed  and 
flabby  that  it  sags  down  into  the  uterine  cavity, — ^the  projecting 
portion  of  the  wall,  it  is  said,  is  seized  upon  by  the  remainder  of 
the  uterine  muscle  as  a  foreign 
body,  and  depressed  further  and 
further  toward  the  cervical  canal, 
as  a  polypoid  tumor  might  be 
expelled.  The  explanation,  how- 
ever, is  strained.  A  contraction 
of  the  uterine  muscle  under  these 
circumstances  would  reinvert  the 
womb.  A  much  more  plausible 
explanation  for  spontaneous  in- 
version is  found  in  an  adherent 
placenta  and  entire  relaxation  of 
the  uterine  walls.  In  this  condi- 
tion of  afiairs  the  mere  weight  of 
the  placenta  is  enough  to  drag 
the  fundus  down  into  the  uterine 
cavity.  A  most  favorable  predis- 
posing cause  is  furnished  by  a 
complete  inertia  uteri  at  the  close 
of  the  second  stage  of  labor.  The 
expressive  force  of  the  abdominal 
muscles  not  only  expels  the  child's 

body,  but  drives  down  the  uterus  after  it.  Inversion  of  the 
uterus  may  be  most  frequently  explained  by  traction  on  the  cord 
in  the  third  stage  of  labor,  when  the  placenta  is  adherent.  It 
may  occur  in  consequence  of  a  short  cord  pulling  upon  the  pla- 
centa during  labor.  In  a  case  under  my  observation  the  cord 
was  wound  three  times  around  the  child's  neck.  It  is  sometimes 
due  to  too  vigorous  compression  of  the  fundus  in  efforts  to  ex- 
press the  placenta,  and  I  have  seen  it  occur  on  one  occasion  in 
an  effort  to  extract  an  adherent  placenta,  in  which  the  hand  and 
the  placenta  grasped  within  it  acted  like  the  piston  of  a  syringe 
and  drew  the  fundus  down  into  the  uterine  cavity.  Another  case 
under  my  observation  appeared  to  be  due  to  the  universal  ad- 


Fig.  469.  — Partial  inversion  of  the 
uterus. 
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herence  of  the  membranes  after  the  detachment  of  the  placetC    *'^> 

The  weight  of  the  latter,  drat^ging  on  the  uterus  by  the  me *cv[\- 

branes,   turned    it    inside    out.     A   necessary  predisposition  lo 

inversion  of  the  womb  is  relaxation  of  its  walls.     If  the  uterus^^.  ms  i$ 
firmly  contracted,  the  accident  can  not  occur. 

Sviti/iloiits. — Inversion  occurs  suddenly,  and  is  usually  as^£..^3ssoi 
ciated  with  profound  shock,  and  often  with  some  hemorrhaj^  .asagt 
The  patient  at  once  passes  into  a  most  alarming  condition,  thl  :*tlia 
can  scarcely  fail  to  attract  any  one's  attention.  The  only  cau^  *_jsa 
for  her  condition  would  be  hemorrhage,  rupture  of  the  uteris — MrrujL 


if-t 


vs.r: 


Fig.    .),■  •    inversion    with    iir<il:i])- ■ :     ./,    M  B,   Utiu 

majora  ;  C,  Ubid  itiinoia  ;  L)^  clitoris  ;  A*,  urinary  meatus  ;  /,  exlcriidi  tuKcnor  lar- 
der uf  tlie  vagina  ;  G,  rxlenml  Imrdrr  of  the  os  uteri ;  H,  tbe  internal  surface  of  the 
uterus,  now  cxiernil  (IJoivin  ami  Dugft>). 

syncope,  or  inversion.  An  immediate  vaginal  examination  should 
always  be  made,  whereupon  the  nature  of  the  trouble  should  mani- 
fest itself  at  once.  The  inverted  uterus  is  found  filling  up  the 
vagina,  and  almost  projecting  from  the  vulva.  By  abdominal 
palpation  one  notes  the  absence  of  uterine  tumor  in  the  hypo- 
gastrium,  and  can  detect,  moreover,  a  groove  or  slit  running 
across  what  remains  of  the  cer\'i.\.     If  necessary',  a  rectal  exam 


J 
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ination  would  reveal  the  absence  of  the  womb  and  the  depression 
in  the  cervix  where  it  is  inverted  even  more  plainly  llian  tiiese 
signs  could  be  detected  by  abdominal  palpation  ;  but  a  rectal  ex- 
amination should  scarcely  ever  be  necessary.  The  cervix  itself 
remains  uninverted  as  a  collar  about  the  lower  uterine  segment. 
Between  the  cervi.x  and  the  uterine  wall  a  sound  or  the  finger 
may  be  inserted  a  little  way,  but  it  is  impossible  to  find  a  uterine 
cavity.  This  fact  should  always  make  the  distinction  between  an 
inverted  womb  and  a  fibroid  polypus  or  other  tumor  projecting 
from  the  uterine  cavity.  Mistakes,  however,  of  the  most  serious 
character  have  been  made  in  this  connection.  In  one  case  the 
inverted  svonib  was  torn  away  in  the  belief  that  it  was  a  fibroid 


^^%-  47'- — Partial  inversion  i<r  the  uterus. 

P    tumor,  and  in  an<ither  the  wire  of  an  ecrasetir  was  adjusted  about 
an  inverted  womb,  and  was  about  to  be  screwed  tight,  when  the 

ttrue  character  of  the  mass  in  the  vatjina  was  detected. 
Treatment. — Occasionally,  a  spontaneous  reduction  of  the 
inversion  occurs,  especially  when  invt-rsion  is  partial.  Thi.s 
occurred  in  one  of  the  si.x  cases  under  my  observation.  If 
■  the  inversion  is  complete,  spontaneous  reduction  can  not  be  ex- 
pected.  If  the  placenta  is  still  attached  to  the  uterus,  it  should 
be  first  removed,  and  then  pressure  exerted  with  the  fingers  upon 
the  lower  uterine  segment  in  a  direction  forward  and  slightly 
upward.     To   do  this,  the  hand  must  be   inserted  well  into  the 


g.  473. — Inversion  of  uterus  showing  necessity  of  pressure  forward  in  taxis  for  its 

reduction. 


at  the  eflbrts  to  reduce  the  womb  may  fail  altogetlier,  and  a 
Ironic  or  permanent  inversion  may  be  left  for  the  gynecologist 
I  deal  with  after  the  piierperium  is  completed.  With  the  proper 
rection  of  force  in  one's  effort  to  reduce  an  inverted  uterus, 
llure  ought  to  be  almost  unknown,  if  the  reposition  of  the 


Fig.  474. — I,  Complete  inversion  of  tlic  ulenis;    2,  first  mananiver  to  reinvert'' 
the  lower  uterine  Me(>nieiit ;  J,  second  mauwuver  to  widen  cervical  ring  and  aflonl 
counlerpresMire  by  an  a.ssislant. 


cases.  If  the  cervix  is  allowed  to  contract  firmly,  as  it  will 
a  few  hours,  the  reposition  of  the  womb  becomes  extremely 
difficult.  In  one  of  my  cases,  seen  in  consultation,  five  days 
had  elapsed  since  the  woman's  delivery.  She  had  suffered  great 
pain,  had  considerable  fever,  with  a  foul  discharge,  and  had 
a  very  rapid  [julse,  yet  no  vaginal  examination  had  been  made, 
although   the  patient   was  in   charge  of  a  professed   expert  in 
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gynecology !  I  found  the  womb  completely  inverted.  Repo- 
sition was  accomplished,  after  most  fatiguing  exertion,  by  the  fol- 
lowing plan  :  One  hand,  made  into  a  cone  sliape,  was  inserted  in 
the  vagina  and  the  finger-tips  were  pressed  steadily  against  one 
side  of  the  lower  uterine  segment,  forcing  it  into  the  cervical 
ring.  After  steady  pressure  for  almost  an  hour,  the  cervix  yielded 
considerably.  Then  an  assistant  helped  in  the  dilatation  of 
the  cervical  ring,  in  the  manner  shown  in  figure  474,  and  at  the 
same  time  made  counterpressure  downward  upon  the  cervix. 
The  womb  was  returned  to  its  natural  position  shortly  after 
this  manoeuver  was  tried.  The  woman  recovered.  If  taxis  fails, 
the  cervix  should  be  cut  in  two  in  the  median  line  posteriorly 
from  the  external  os  to  the  lower  uterine  segment,  if  possible 
without  opening  the  peritoneal  cavity.  As  soon  as  the  obstruc- 
tion of  the  contracted  cervical  muscle  is  removed  the  uterus  may 
be  reinverted  without  difficulty.  This  operation  was  first  pro- 
posed and  carried  out  successfully  by  tlie  author.  It  has  distinct 
advantages  over  the  operations  of  Barnes,  Gaillard  Thomas, 
Browne,  and  Kustner.* 

Prognosis. — The  mortality  of  inversion  of  the  womb  has 
been  extremely  high.  In  one  series  of  109  cases  there  were 
80  deaths,  and  72  of  these  within  a  few  hours  after  labor.  In 
another  series  of  54  cases  there  were  1 2  deaths  (Winckel).  The 
six  cases  under  my  care  recovered.  The  causes  of  death  are  : 
shock,  hemorrhage,  sepsis,  peritonitis,  and  exhaustion  from  long- 
continued  loss  of  blood. 

Rupture  of  the  symphysis  occurs  not  infrequently,^  usually 
in  consequence  of  some  disease  within  the  joint  itself,  occasionally 
as  the  result  of  great  force  in  the  extraction  of  tlie  head  with  for- 
ceps or  after  version.  The  accident  may  be  recognized  at  the 
time  of  its  occurrence  by  feeling  the  bones  give  way,  or  by  actu- 
ally hearing  them  snap.  But  it  may  not  be  detected  until  the 
woman  complains  of  great  pain  in  the  symphysis,  and  of  inability 
to  sit  up  or  walk  when  she  rises  from  bed.  Not  infrequently  rup- 
ture of  the  symphysis  is  followed  by  suppuration  of  the  joint. 
The  accident  must  be  treated  by  a  firm  binder  around  the  hips, 
such  as  is  used  after  a  symphysiotomy,  and  by  keeping  the  patient 
in  bed  four  or  five  weeks.  If  the  joint  suppurates,  it  should  be 
opened  as  early  as  possible  and  should  be  well  drained.  The 
prognosis  of  the  injury  is  not  serious.  Recovery  may  be  expected 
as  the  rule,  without  impairment  of  locomotion  or  other  disagree- 
able consequences,  if  the  symphysis  alone  is  injured. 

'  Bernard  Browne,  "Tr.  Am.  Gyn.  Soc.,"  1899. 

>  Ahlfeld  collected  loo  cases,  to  which  number  Schauta  adUed  14  (Muller's 
"Handbuch"). 
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Rupture  of  the  sacro-iliac  joints  has  the  same  cause 

rupture  of  tlic  symphysis,  and  is  often  associated  w-ith  it  Inflam- 
mation and  supjRir.ition  in  these  joints  often  follow  their  injuiy. 
The  symptoms  in  the  piierpcriuni  arc,  great  pain  over  the  joints 
on  attempting  to  walk,  a  feeling  of  insecurity  in  the  pelvic  bones, 
a  wabbling  gait,  and  loss  of  power  in  one  or  both  lower  limbs,  with 
fever  if  the  joints  are  inflamed  or  suppurate.  The  only  treatment 
available  is  firm  support  of  the  pelvis  by  a  pelvic  binder,  sand-bags 
along.side  the  pelvis,  and  extension  to  the  lower  limbs,  or,  best  of 
all,  the  orthopedic  surgeon's  wire  cuirass  to  immobilize  the  whole 
body.  Prolonged  rest  in  bed — six  to  twelve  week.s — is  necessary. 
In  the  case  of  siippuratiim  of  the  joints,  an  incision  into  lliem  from 
behind  to  evacuate  the  pus  and  to  allow  of  drainage  is  indicated. 

The  mortality  of  injurj'  to  the  sacro-iliac  joints  in  labor  ha^_ 
been  thirty  per  cent.  ^| 

Fracture  of  the  Pelvic  Bones. — This  very  rare  accident  in 
labor  has  been  the  result  of  the  unskilful  use  of  forceps.  It  is 
serious  but  not  necessarily  fatal.  In  a  ca.se  reported  by  Studley,' 
of  a  fracture  of  the  horizontal  and  of  the  descending  rami  of  the 
pubis,  the  woman  recovered. 

Fracture  of  the  sacrococcygeal  joint,  or  of  the  coccyx, 
occurs  very  rarely  in  elderly  primipara.-,  in  whom  not  only  the 
sacrococcygeal  joint,  but  tlie  joints  of  the  coccyx  as  well,  are 
ankylosed.  The  fracture  may  be  caused  spontaneously  by  the 
expulsive  efforts  of  the  mother  driving  the  presenting  part  down 
upon  the  pelvic  floor  ;  but  it  is  more  commonly  the  result  of  the 
application  of  forceps  and  the  forcible  extraction  of  the  head 
through  the  pelvic  outlet.  There  are,  in  my  experience,  four 
types  of  cases  in  which  the  coccyx  is  injured  in  labor.  In  one 
there  is  an  oblique  fracture  of  a  coccygeal  vertebra  involving  a 
joint  and  resulting  in  jjainful  mobility  of  the  bone.  In  the  second 
there  is  ankylosis  of  the  two  fragments  with  the  lower  one  drawn 
in  at  a  right  angle,  where  it  is  out  of  the  way  and  causes  no 
inconvenience  or  discomfort  except  in  a  subsequent  labor.  In 
the  third  the  lower  fragment  is  ankylosed  in  a  perpendicular 
position,  causing  great  ]);un  when  the  patient  attempts  to  sit 
In  the  fourth  there  is  a  strain,  sprain,  or  an  actual  rupture  of  a 
coccygeal  joint,  with  abnormal  mobility  and  chronic  inflam- 
mation of  the  intervertebral  disc,  with  consequent  hypertrophy 
and  softening.  The  injury  often  results  in  the  condition  known 
as  coccygodynia  after  the  completion  of  tlie  puerperium. 

Diastasis  of  the  Abdominal  Muscles. — Reference  has  been 

made  to  the  escape  of  the    uterus  from  the  abdominal   cavity 

between  the  recti  muscles  in  labor.    After  delivery  these  muscles 

'  "American  Journal  of  Obstetrics,"  April,  1879. 
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Stand  widely  apart  and  threaten  the  woman  with  abdominal 
hernia  when  she  rises  from  bed.  P^vcn  widiout  the  escape  of 
the  uterus  between  the  muscles  and  the  probable  rupture  of 
some  of  the  aponeurotic  fibers  of  the  median  line,  the  recti 
muscles  may  be  separated  so  widely  durinj^  pregnancy  and  labor, 
and  may  lie  so  far  apart  after  deliver\',  as  to  cause  some  anxiety 
that  abdominal  hernia  will  result  when  the  woman  gets  up. 
The  condition  can  usually  be  cor- 
rected by  a  firm  abdominal  binder 
during  puerjieral  convalescence. 

Rupture  of  Some  Part  of  the  Re- 
spiratory Tract,  and  Subcutaneous 
Emphysema. — During  the  straining 
of  the  second  stage  of  labor,  the 
larynx  or  trachea  may  be  ruptured. 
This  accident  is  followed  by  emphy- 
sema of  the  neck  and  face.  The 
accident,  if  confined  to  the  trachea  or 
larynx,  and  resulting  only  in  emphy- 
sema of  the  neck  and  face,  is  not 
dangerous.  If  the  emphysema  is  more 
extensive,  however,  or  if  there  is  a 
rupture  of  the  pulmonary  vesicles, 
with  emphysema  of  subpleural  and 
interlobar  connective  tissue,  with  em- 
barrassment of  heart  and  lungs,  the 
prognosis  is  not  so  good.  As  soon 
as  the  nature  of  the  injury  is  recog- 
nized the  patient  must  be  forbidden 
to  strain,  and  should  be  delivered 
as  quickly  as  possible  by  forceps  or 
version.  * 

Sudden  Death  During  or  Directly 
After  l^bor. — The  causes  of  this  ac- 
cident to  the  parturient  woman  are 
set  down,  as  far  as  possible,  in  the 
order  of  their  frequency. 

Shock. — A  few  sudden  deaths  during  and  after  labor  may  be 
explained  by  surgical  sliock,  which  is  more  likely  to  follow  a 
serious  accident,  such  as  ruptured  uterus  in  labor,  but  may  result 
from  the  strain  and  suffering  of  parturition  in  weak,  iiypcresthctic 
individuals,  without  any  serious  complication. 

Heart-failure  may  be  due  to  advanced  kidney  disease,  to  fatty 

>  Schefielaar  Klots  bas  collected  40  cases,  "  Ztschr.  f.  Geb.  u.  G}-n.,"  Bd.  xli, 
H.  3. 


tig.  475' — Median  stciion 
of  crarcyii  imIiecUlcti  in  paratlin, 
showinji  an  oblique  fraclure  run- 
ning through  llic  second  verte- 
bra, i'lie  vncaiil  space  iK-twccn 
the  lower  end  of  the  .Tnterior 
fragment  and  the  main  body  of 
the  iMine  wn,s  tiUi'd  wiib  an  ex- 
uberant mass  of  sjxingy  bone- 
tissue  that  dropped  olT  when  ibe 
lx>ne  was  taken  out  ^author's 
case). 
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degeneration  of  the  heart  itself,  to  a  fibroid  patch  in  its  walls,  to 
rupture  of  an  aneurysm,  to  myocarditis,  and  to  a  number  of  other 
conditions  that  might  interfere  with  normal  heart-action.  In 
■women  with  diseased  and  weak  hearts  so  small  a  matter  as  an 
intra-uterine  injection  has  caused  heart -failure. 

Accidents  of  Labor. — Any  of  the  serious  accidents  of  labor 
may  produce  death  by  shock  or  by  hemorrhage,  as  accidental, 
unavoidable,  or  postpartum  hemorrhage  ;  rupture  or  inversion  of 
the  womb. 

Rupture  of  Hematomata. — A  rupture  of  a  hematoma,  exter- 
nal or  internal,  may  kill  a  patient  by  shock  or  by  hemorrhage. 
In  a  case  under  my  care  a  hematoma  in  the  outermost  part  of 
the  left  broad  ligament,  rupturing  eighteen  hours  after  delivery, 
caused  death  in  a  very  short  time  by  internal  bleeding. 

Syncope. — ^There  is  a  disposition  in  most  women  after  labor  to 
faint,  but  even  complete  syncope  at  this  time  is  rarely  fatal.  If 
it  depends,  however,  upon  hemorrhage,  thromboses  may  form  in 
the  heart,  or  those  in  the  uterine  sinus  may  be  prolonged,  and 
embolism  may  result.  Prolonged  syncope,  associated  with  air- 
hunger  and  other  symptoms  of  profuse  internal  hemorrhage,  is 
almost  always  fatal. 

Embolism  and  Tlirombosis  of  the  Pulmonary  Artery. — ^This 
may  be  the  result  of  syncope,  or  may  be  caused  by  the  detach- 
ment of  an  embolus  from  the  pelvic  blood-vessels.  The 
embolus,  it  is  claimed,  may  be  a  globule  of  air, '  or  may  be  fat 
from  the  pelvic  connective  tissue.  The  symptoms  of  the  acci- 
dent are :  sudden  shock,  a  rapid-running  pulse,  heart-failure, 
rapid  respiration,  air-hunger,  followed  usually  in  a  few  moments 
by  death  ;  but  the  accident  is  not  invariably  fatal.  I  have  seen 
one  well-marked  case  recover.  The  only  treatment  possible  is 
stimulation,  slight  elevation  of  the  body,  and  lowering  of  the 
head,  with  absolute  quiet. 

Profound  Mental  impressions. — Profound  emotion  may  cause 
a  woman's  death  during  or  directly  after  labor.  The  following 
case  was  described  to  me  by  a  friend  who  witnessed  it.  A 
widow,  in  good  position,  applied  for  treatment  for  abdominal 
tumor.  She  was  told  that  she  was  pregnant,  but  she  vehemently 
denied  the  possibility  of  her  condition.  A  little  later  her  phy- 
sician was  summoned  to  attend  her  in  what  he  found  to  be  labor. 
He  told  her  again  of  her  condition,  but  she  again  denied  it,  and 
throughout  the  whole  of  her  labor  she  vehemently  protested  that 
it  could  not  be  so.    Finally,  when  the  cln'ld  was  delivered,  it  was 

'  Since  I  saw  my  friend.  Professor  H.  A.  Hnre,  inject  whole  syringefuls  of  air 
into  the  jugular  vein  of  a  dog  without  detriment  to  the  animal,  I  confess  to  a  skepti- 
cism in  regard  to  air-emboliun  as  a  cause  of  death  in  the  child-bearing  woman. 
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held  up  before  lier  as  a  proof  that  her  physician  was  correct 
Siie  passed  at  once  into  a  maniacal  condition,  crj'ing  out  that  the 
child  was  a  tumor,  that  she  had  not  been  pregnant  at  all,  and 
after  a  few  minutes  she  died.  A  careful  postmortem  examination 
revealed  no  physical  cause  for  her  death. 

Other  causes  of  sudden  death  during  and  after  labor  that  have 
been  reported  are  ;  a  brain  tumor,  rupture  of  a  gastric  ulcer, 
acute  purpura  haemorrhagica,  rupture  of  peritoneal  adhcsi<.>ii.s, 
rupture  of  the  aorta,  rupture  of  a  cyst  in  the  auricular  septum 
of  the  heart,  retro-peritoneal  liemorrhage  from  the  head  of  the 
pancreas,  ^  and  angina  pectoris. 

Effect  of  Maternal  Death  upon  the  Fetus. — ^The  fetus  rarely 
survives  its  mother's  death  more  than  a  few  minutes,  and  usuall; 
the  death  of  mother  and  child  is  s\-nchronous.     An  interesti 
case  was  reported  to  me  by  a  surgeon  on  an  American  vessel 
the  harbor  of  Rio  Janeiro  during  the  revolution  in  Brazil.   A  pre 
nant  woman,  near  term,  was  struck  by  a  fragment  of  an  explodii 
shell.     She  was  killed  immediately.     She  had  scarcely  fallen 
the  ground  when  a  surgeon,  who  was  standing  near  her,  cut  o] 
her  abdomen  and  uterus  with  a  penknife,  but  the  child  was  c 
tracted  dead.     Tarnier  reports  an  extraordinary  case  in  which 
appeared  that  the  child  lived  for  two  hours  after  its  mothei 
death.     During  the  Commune  in  Paris  the  rioters  fired  upon  t 
Maternity  Hospital.      A  pregnant  woman,  sitting  upon  her  bed  s 
a  ward,  was  shot  through  the  head  and  in.stantly  killed.      Afl 
a  while  she  was  discovered  dead,  and  Tarnier  was  summoned 
do  postmortem  Cesarean  section,  as  fetal  heart -sounds  were  stil 
heard.    Beginning  the  opL-ration  with  his  assistant,  the  rioters  fire 
upon  the  operators,  and  it  was  necessary  to  remove  the  woman 
the  cellar  before  the  attempt  could  be  repeated.    /Viler  an  intcrv 
of  an  hour  and  three-quarters,  or  more,  the  ojjeration  was  at  Icng 
performed,  and  a  living  child  extracted  from  the  mother's  worn 

In  case  of  death  in  a  pregnant  woman  near  term,  the  fetal 
heart-sounds  should  be  listened  for  carefully,  and,  if  thej'  arc 
heard,  an  immediate  attempt  should  be  made  to  extract  the  child. 
This  can  be  done  by  postmortem  Cesarean  section,  or,  better,  1 
think,  by  forced  dilatation  of  the  cervix,  version,  and  rapid  c.v- 
traction.  I  have  had  one  experience  in  such  a  case,  in  whi 
the  dilatation  of  the  cervix  and  the  extraction  of  tlie  child  p 
sented  no  difficulties  at  all,  and  were  completed  in  a  very  few 
moments.  If  tiie  patient  is  seen  ///  artiatJo  mortis,  it  is  unqucS' 
tionably  better  to  deliver  her  by  forcible  dilatation  of  tlic  ccrv 
and  version  rather  than  to  await  her  death  and  then  to  perform 
a  postmortem  Cesarean  section. 

Postmortem  Delivery. — There  is  reported  from  time  to  time 
'  Von  de  Velde,  "  Jabre.sbericht,"  vol.  xii,  p.  764. 


LABOR  COM  PL  ICA  TED  BY  A  CCJDENTS  AND  DISEASES.     5  9 1 

the  birth  of  a  child  in  its  mother's  coffin,  giving  rise  to  tiie  horri- 
ble suspicion  that  the  pregnant  woman  had  been  buried  ahvc, 
and  had  fallen  into  labor  when  she  awoke  from  her  trance  and 
realized  her  dreadful  position.  These  cases,  however,  may  be 
explained  by  the  accumulation  of  gas  within  the  abdominal  cavity 
due  to  decomposition,  which  so  increases  the  intra-abdominal 
pressure  as  to  drive  the  fetus  out  of  the  woman's  body.  Such 
cases  are  more  comnton  in  hot  climates,  where  decomposition 
progresses  rapidly. ' 

Accidents  to  the  Fetus. — Prolapse  of  the  Cord. — The  cord  is 
said  to  be  prolap.sed  when  it  presents  with  or  slips  beyond 
the  presenting  part. 


I 


I'ig    47s. —  Itcriii ..  iiMirg  posture  over  a  chair  to  gunrd  a  prolapsed  coril  from  p'^es- 
sure  and  tu  facilitate  its  re|>ositioti  (Dickinson). 


Frequency. — According  to  VVinckel,  the  frequency  of  prolapse 
of  the  funis  varies  in  different  clinics  from    i  :  65  to    1  :  500. 
Churchill  found  it  once  in   245   labors ;  Christisen,  once  in  65  ; 
H      Meachem,  once  in  93  ;  Bland,  once  in  1897  labors. 

■  Causes. — The  causes  of  prolap.se  of  the  cord  are,  in  the  first 
place,  a  lack  of  conformity  of  the  presenting  part  with  the  shape 
and  size  of  the  pelvic  inlet,  as  in  a  flat  pelvis  or  a  compound  pre- 
sentation, and  with  this  condition   an  exaggerated  length  of  the 

■  cord,  placenta  prsevia,  marginal  in.sertion,   hydramnios,  sudden 

I  >Stu 

H        aterine  ni 


'  Stumpf  claims  that  po.st- mortem  deliveries  may  be  due  to  a  rigor  mofti:>  of  the 
aterine  muscles,  "  Mooatscbr.  f.  Geb.  u.  Gyn.,"  Ud,  viii,  p.  64. 
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rupture  of  the  membranes  and  violent  expulsion  of  the  liquor 
amnii ;  delivery  in  the  semirecumbcnt,  sitting,  or  erect  posture, 
and  violent  jolts  or  jars  such  as  a  parturient  patient  would  ex- 
perience during  transportation  to  a  hospital  in  an  ambulance. 

The  (iiiij^riosis  should  present  no  difficulty.  There  is  notliiiig 
else  in  the  cervical  canal  or  vagina,  during  labor,  which  feels  like 
the  cord  or  should  be  niistalcen  for  it.  It  is  sometimes  actually 
visible  at  the  vulvar  orifice,  and  may,  in  case  of  doubt,  be  pulled 
out  and  inspected.  If  the  child  is  alive,  the  pulsating  vessels  in 
the  cord  may  be  felt.  I  was  once  called  in  consultation,  how- 
ever, by  a  young  physician  who  believetl  that  a  coil  of  intestine 
had  prolapsed  into  the  vagina. 

The  /yrogiiosis  for  the  child  is  grave.  The  mortality  in 
ral  is  more  than  fifty  per  cent.  The  child  obviously  dies 
asphyxia  from  pressure  upon  the  cord ;  he; 
the  danger  is  twice  as  great  in  head  presentatioi 
(si.\ty-four  per  cent.)  as  in  breech  presentatioi 
(thirty-two  per  cent.).  The  danger  to  the 
mother  lies  in  the  operative  procedures  whic^^ 
are  often  required  for  the  reposition  of  the  coi^|^| 
such  as  version  and  rapid  extraction. 

Trctitmoif. — The    cord    should   be    replaced 
by  manipulation  with  the  woman  in  a  knee-che^H 
posture,  or.  better,  the  Trendelenburg  posture-^^ 
over   the   back   of  a   chair.      It   is   advisable  to 

I 

hook  a  loop  of  the  cord   over  an  extremity' 
the  chin  to  prevent  its  prolapsing  again,  whii 
is   extremely   likely.     The   whole     hand    m 
be    inserted  in   the   vagina,  and  perhaps   wil 
F>B-  479— Impro     '^^^^  lower  uterine  segment ;    so  that  anesthi 
vised  repositor.       is   u.sually    required      While    the    anesthetic  is 
administered,  and  while  the  phj'sician  makes  his 
preparations  for  the  reposition,  the  patient  should  be  kept  in  the 
Trendelenburg  posture,  so  as  to  guard  the  cord  from  fatal  pres- 
sure.     If  the  cord   is  sati.sfactorily  replaced  so   that  it  will  not 
come  down  again,  forceps  should  be  .ipplied  to  the  head  to  fix  it 
firmly  over  the  pelvic  inlet.      If  manipulation  fails  to  replace  the 
cord,  podalic  version  should  be  performed  without  waste  of  time. 
The  breech  being  firmly  impacted  in  the  pelvis,  the  ca.sc  is  m. 
aged  as  one  of  breech  prescnt;ilion — by  delay  until  the  os  is  w 
dilated  and  the  cervix  paralyzed,  and  then  by  rapid  extractii 
If  the  head  is  presenting  and  is  engaged  so  that  version  is 
of  the  question,  the  cord  should  be  so  dispo.sed  as  to  be  l 
pressed  upon  (for  example,  opposite  the  left  sacro-iliac  junctii 
in  a  left  occipito-anterior  position  of  a  vertex  presentation) 
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the  head  rapidly  extracted  with  forceps.  In  prolapse  of  the 
cord  with  a  breech  presentation,  the  cord  should  be  replaced  by 
manipulation  in  the  Trendelenburg  posture ;  a  foot  should  be 
seized  and  brought  down  until  the  breech  is  firmly  impacted  in 
the  pelvis. 

The  instrumental  reposition  of  the  cord  is  usually  unsatis- 
factory and  unnecessary.  Manipulation  accomplishes  more  than 
can  be  done  by  a  repositor.  Occasionally,  however,  it  might  be 
convenient  to  remember  the  device  illustrated  in  figure  479.  A 
loop  of  string  or  tape  is  tied  double  around  the  end  of  a  stiff 
catheter  or  bougie.  The  free  loop  is  caught  over  the  cord  and 
the  end  of  the  instrument  which  is  carried  high  up  into  the 
uterine  cavity.  Should  it  be  desirable  to  withdraw  the  instru- 
ment, it  can  be  done  without  pulling  the  cord  out  with  it. 

Rapture  of  the  Cord. — It  has  been  shown  by  experiments  that 
the  healthy  umbilical  cord  can  stand  a  strain  of  8^  pounds 
on  the  average,  the  weakest  5  ^  pounds,  and  the  strongest 
15  pounds.  It  is  obvious,  therefore,  that  the  weight  of  an 
ordinary  fetus  may  be  enough  to  rupture  the  cord,  and  it  is 
almost  certain  to  do  so  if  the  weight  is  increased  by  a  drop  or 
violent  expulsion,  and  if  the  placenta  remains  attached.  Hence, 
precipitate  delivery  in  the  erect  posture  is  often  accompanied  by 
rupture  of  the  cord  usually  at  the  umbilicus,  although  in  one  of 
my  cases  it  tore  off  at  the  placental  insertion.  Spaeth  and 
Budin  have  each  reported  a  case  of  rupture  of  the  cord  while 
the  woman  was  recumbent,  and  the  latter  has  also  reported  a 
case  in  which  the  weight  of  the  placenta,  suddenly  expelled  and 
dropping  the  full  length  of  the  cord,  snapped  the  latter  in  two. 
A  ruptured  cord  usually  does  not  bleed.  If  it  is  torn  off  at  the 
umbilicus  and  the  vessels  bleed,  they  should  be  pulled  out  by  a 
tenaculum  and  ligated,  or,  if  this  is  impracticable,  hare-lip  pins 
should  be  inserted  under  the  umbilicus  and  a  figure-of-eight  liga- 
ture applied. 

The  treatment  of  rupture  of  the  umbilical  cord  is  pre- 
ventive. Labor  in  the  erect  posture  should,  of  course,  never 
be  allowed,  and  a  precipitate  labor  must  be  retarded  ;  violent 
traction  upon  a  coiled  cord  has  ruptured  it.  It  is  better,  in  such 
cases,  to  cut  the  cord  between  ligatures  and  to  extract  the  child 
quickly. 

DYSTOCIA  DUE  TO  DISEASE. 

Convulsions. — Convulsions  in  the  child-bearing  woman  may 
be  defined  as  muscular  spasms,  with  or  without  unconsciousness, 
occurring  during  pregnancy,  parturition,  or  the  pucrperium. 
38 
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Causes. — The  convulsions  may  be  due  to  eclampsia,  hysteria, 
epilepsy,  tumors  of  the  brain  and  meningitis ;  to  the  profound 
anemia  foJlowing  postpartum  and  other  hemorrhages,  and  to 
apoplexy  ;  or  there  may  be  an  exaggeration  of  the  nervous  irri- 
tability characteristic  of  the  child-bearing  period,  in  consequence 
of  which  convulsions  may  arise  from  some  trifling  irritation,  as 
that  of  an  overdistended  bladder,  overloaded  bowels,  the  intro- 
duction of  the  hand  in  performing  version,  the  pressure  of  the 
head  upon  the  perineum,  and  excessive  after-pains.  Puerperal 
convulsions,  therefore,  are  a  symptom  indicative  of  a  variety  of 
pathological  conditions. 

Eclampsia. — This  name  is  given  to  the  most  frequent  variety 
of  convulsions  in  the  child-bearing  woman,  the  result  of  kidney 
insufficiency.  The  name  is  derived  from  a  Greek  word  signify- 
ing to  shine  or  flash  out,  and  was  conferred  upon  the  condition 
on  account  of  its  sudden  onset. 

Causes. — ^The  etiology  of  eclampsia  is  still  obscure.  It  has 
been  attributed  to  the  accumulation  of  urea  in  the  blood,  or  to  the 
formation  of  carbonate  of  ammonia  in  the  system.  It  has  been 
ascribed  to  sudden  anemia  of  the  brain,  and,  by  some  French 
observers,  to  microbic  infection.  All  that  can  be  said  at  present 
is  that  eclampsia  is  the  result  of  the  retention  in  the  body  of 
substances  that  should  have  been  disposed  of  by  the  excretory 
organs,  mainly  the  kidneys,  but  which,  owing  to  the  insufficiency 
of  these  organs,  remain  stored  up  in  the  body.  The  probable 
result  of  these  poisonous  substances  in  the  blood  is  the  irritation 
of  the  arterioles,  causing  sudden  and  extreme  contraction  of 
their  walls,  or  small  thromboses  and  embolisms  in  the  capillaries, 
producing  in  this  manner  an  acute  anemia  of  the  brain,  which  is 
in  all  likelihood  the  immediate  cause  of  the  convulsions. 

There  must  be  taken  into  account  also,  however,  the  extreme 
irritability  of  tlic  child-bearing  period,  predisposing  to  convulsive 
outbreaks,  as  it  is  not  yet  demonstrated  that  the  substances  in 
the  blood  (whatever  they  are)  do  not  act  directly  upon  the  mus- 
cular centers  in  the  brain  and  .spinal  cord. 

The  kidneys  in  pregnancy  may  become  insufficient  for  the 
work  of  disposing  of  e.xcrementitious  matters  from  both  maternal 
and  fetal  bodies,  by  reason  of  the  kidney  of  pregnancy,  of  ne- 
phritis, of  increased  intra-abdominal  pressure,  or  of  direct  pres- 
sure upon  the  ureters.  It  is  important  in  practice  to  appreciate 
that  the  kidneys  may  be  diseased  and  yet  functionally  sufficient, 
or  that  they  may  be  healthy  anatomically,  but  functionally  insuf- 
ficient for  their  double  work. 

Frequency. — Eclami^sia  occurs  about  once  in  yx)  cases  of 
pregnancy.     It  is  most  frequently  seen  in  primiparae,  and  more 
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frequently  in  women  illegitimately  pregnant.  It  most  often 
occurs  during  labor,  is  next  in  frequency  during  pregnancy,  and 
occurs  least  frequently  during  the  puerperium.  It  is  ten  times  as 
frequent  in  multiple  pregnancies  as  in  single  pregnancies,  and 
occurs  with  greater  frequency  in  climatic  conditions  which  inter- 
fere with  the  free  activity  of  the  skin  and  throw  extra  work  upon 
the  kidneys. 

Symptoms. — Eclampsia  should  always  be  feared  if  there  are 
signs  of  kidney  disease  or  disturbance  during  pregnancy,  for 
diseased  kidneys  are  more  likely  to  be  insufficient  than  healthy 
kidneys.  The  prodromal  symptoms  of  the  attack  itself  are  :  Sharp 
pains  in  the  head,  epigastrium,  or  under  the  clavicle  ;  muscae  voli- 
tantes,  with  failure  of  vision,  great  restlessness,  or  stupor.  A  few 
moments  after  the  appearance  of  the  prodromal  symptoms  the 
attack  comes  on  with  a  stare  ;  the  pupils  are  at  first  contracted  ; 
the  eyelids  twitch,  the  eyeballs  roll,  the  mouth  is  pulled  to  one 
side,  the  neck  is  then  affected,  and  the  head  is  pulled  first  toward 
one  shoulder  and  then  toward  the  other.  The  spasm  finally 
spreads  to  the  trunk  and  upper  extremities  ;  the  arms  are  strongly 
flexed,  the  fingers  are  bent  over  the  thumb,  and  the  upper  ex- 
tremities work  spasmodically  to  and  from  the  median  line  in  front 
of  the  chest  The  lower  extremities  are  rarely  affected,  although 
the  thighs  may  be  flexed  tonically  upon  the  abdomen.  Con- 
sciousness is  lost  during  the  convulsive  attack  and  for  some  time 
afterward ;  with  each  recurring  fit  the  stupor  deepens,  until  at 
length  there  is  unbroken  coma.  The  convulsion  lasts  for  a 
minute  or  two.  The  temperature  usually  rises  higher  with  each 
convulsion. 

Pathology. — The  lesions  of  eclampsia  are  by  no  means  con- 
fined to  the  kidney,  in  which,  however,  extensive  degeneration 
of  the  epithelium  is  to  be  found.  In  the  liver,  kidney,  brain,  and 
lungs  are  numerous  thromboses  of  the  small  capillaries,  extrava- 
sations, and  necrotic  areas.  Emboli  of  liver  cells  are  found  in 
the  important  organs.  There  is  degeneration  of  the  myocardium. 
In  the  lungs  there  may  be  edema  or  pneumonia  and  infection 
from  the  inspiration  of  foreign  material  from  the  mouth.  There 
are  also  in  the  lungs  emboli  of  giant  polynuclear  cells  which 
Schmorl  attributes  to  the  surface  of  the  placental  villi,  having, 
indeed,  demonstrated  their  exfoliation,  absorption  into  the  circu- 
lation from  the  intervillous  blood  spaces,  and  their  passage 
through  the  heart  to  the  lungs,  where  they  are  arrested  because 
they  are  too  large  to  pass  the  capillaries. ^  Schmorl  has  ad- 
vanced a  new  theory  as  to  the  cause  of  eclampsia  based  on  this 

'  Pels  Lensden  has  fouad  these  giant  cells  in  the  longs  of  non-eclamptic  patients, 
"Ztsch.  f.  Geb.  u.  Gyn.,"  xxxvi,  S.  I. 
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fact :  namely,  that  the  convulsions  are  due  primarily  to  a  disease 
of  the  placenta,  which  results  in  an  exfoliation  of  the  giant  cells.  ^ 

Differential  Diagnosis. — ^The  convulsions  of  eclampsia  must 
be  distinguished  from  those  of  epilepsy,  hysteria,  brain  disease, 
hemorrhage,  or  of  some  source  of  irritation  within  the  body,  as 
mentioned  above.  The  distinction  should  be  made  without  diffi- 
culty by  an  examination  of  the  urine.  If  the  patient  is  catheter- 
ized,  and  the  urine  is  heated  in  a  spoon  over  a  gas-lamp  flame, 
it  will  turn  almost  solid  by  the  coagulation  of  albumin  in  it 
About  sixteen  per  cent,  of  the  cases  of  true  eclampsia  show  no 
albuminuria  before  the  convulsions  appear,  but  in  every  case, 
after  the  second  convulsion  at  least,  the  urine  becomes  strongly 
albuminous.  The  other  conditions  causing  convulsions  in  the 
child-bearing  woman  have  their  distinctive  signs  (which  it  is  not 
necessary  to  recapitulate  here)  that  serve  to  make  the  diagnosis 
easy. 

Prognosis. — In  general  practice  it  may  be  stated  that  the  mor- 
tality of  eclampsia  is  thirty  per  cent.,  but  in  different  localities, 
and  at  different  times,  the  mortality  varies  widely.  For  example, 
the  mortality  in  nine  lying-in  hospitals  in  this  country  during  a 
period  of  five  years  was  38.4  per  cent,  in  78  cases.  The  mor- 
tality of  the  Royal  Maternity  in  Edinburgh  has  been  66.6  per 
cent  That  of  Guy's  Charity,  in  London,  averages  25  per  cent 
In  209  cases  in  the  Maternitc,  in  Paris,  from  1850  to  1856,  the 
mortality  wa.s  ^i  per  cent.  Winckcl  reports  92  cases,  with  7 
deaths — a  mortality  of  7.6  per  cent.  Vcit  reports  more  than  60 
cases,  with  2  deaths — a  mortality  of  3.3  per  cent.  In  46  cases  in 
the  Cliarite,  in  Berlin,  there  were  6  deaths,  2  of  the.se  being  due 
to  complications,  so  that  the  mortality  of  the  eclamptic  cases  was 
8.5  per  cent.  It  is  claimed  that  in  Germany  in  general  the  mor- 
tality in  tlie  la.st  ten  years  has  been  reduced  to  between  7  and  10 
per  cent.,  but  during  this  period,  in  80  cases  in  the  University 
Maternity  of  Berlin,  the  death-rate  was  21.25  P^''  cent. 

The  causes  of  death  may  be  edema  of  the  brain,  of  the  lungs, 
or  of  the  larj'n.x  ;  apoplexy,  asphyxia,  exhaustion,  heart-failure  ; 
thrombosis  and  embolism  in  important  ve.s.sels,  especially  the  pul- 
monary arteries,  or  an  overwhelming  accumulation  of  the  poison 
of  eclampsia  in  the  sy.stem.  The  mortality  is  greatest  during 
pregnancy  and  lea.st  in  the  puerperium. 

The  mortality  of  the  child,  if  eclampsia  occurs  during  preg- 
nancy or  labor,  is  about  50  per  cent. 

Treatment. — Tiie  preventive  treatment  of  eclampsia  has  been 
referred  to  in  the  section  upon  the  Management  of  Pregnancy. 

'  "  I'.ithologisch-Anatoniische  L'ntersucliungeii  Uber  Puerpeiml-Eklampsie," 
Leipzig,  1893. 
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and  under  the  head  of  Kidney  Diseases  during  Pregnancy.  The 
treatment  of  the  eclamptic  convulsions  themselves  is  best  dealt 
with  by  considering,  first,  the  different  plans  of  treatment 
separately,  with  their  results,  so  that  their  relative  merits  may 
appear  plainly. 

Anesthetisation. — Chloroform  is  here  considered  as  the  only 
anesthetic  to  be  employed.  When  this  drug  first  came  into 
general  use  it  was  regarded  by  many  as  a  specific  for  eclamp- 
sia, and  is  so  regarded  by  a  few  to-day.  Series  of  20,  12, 
and  of  9  cases,  treated  by  chloroform  alone,  have  been  re- 
ported without  a  death.  Charpentier  reports  63  cases  treated 
by  chloroform  alone  with  7  deaths — a  mortality  of  1 1  per 
cent.  But,  on  the  other  hand,  the  mortality  from  this  treatment 
in  the  Matemite  was  50  per  cent.  The  place  of  chloroform  in 
the  treatment  of  eclampsia  is  now  settled.  No  one  would  rely 
on  it  alone  ;  but  every  one  is  willing  to  admit  its  value  as  an  ad- 
junct to  other  treatment. 

Diaplwresis  and  Catliarsis. — Eclampsia  is  the  result  of  some 
poisonous  matter  in  the  blood,  and  can  not  be  cured  until  this 
poison  is  eliminated.  The  only  emunctories  available  for  quick 
and  effectual  action  are  those  of  the  skin  and  bowels.  No  matter, 
therefore,  what  plan  of  medicinal  treatment  may  be  adopted, 
diaphoresis  and  catharsis  must  also  be  employed.  The  action  of 
the  skin  may  be  excited  by  a  hot  wet-pack,  by  hot  air  or  vapor, 
or  by  a  hot  bath.  In  private  practice  the  hot  wet-pack  or  the 
hot-air  bath  are  the  most  practicable,  and  are  to  be  recom- 
mended. The  injection  of  normal  salt  solution  into  the  subcu- 
taneous cellular  tissue  or  under  the  breasts  is  an  indispensable 
aid  to  free  elimination  by  the  skin.  It  seems  literally  to  wash 
the  blood  of  its  impurities.  Free  catharsis  is  produced  best  by 
the  use  of  croton  oil,  which  may  be  administered  in  drop  doses 
upon  the  back  of  the  tongue,  and  can  therefore  be  given  to  a 
woman  whether  she  is  able  to  swallow  or  not.  Elaterium  in 
quarter-grain  doses,  rubbed  up  with  a  little  butter,  may  be 
administered  in  the  same  manner.  If  the  patient  can  swallow,  a 
concentrated  solution  of  Epsom  salts  is  administered,  in  dessert- 
spoonful doses  every  fifteen  minutes,  until  free  catharsis  begins. 
For  the  stupor  that  often  succeeds  convulsions,  and  in  which  the 
patient  frequently  dies  from  the  accumulation  of  poisonous  matter 
in  the  blood,  the  use  of  Epsom  salts  is  most  suitable.  I  have 
in  such  cases  given  as  much  as  sixteen  ounces  of  the  con- 
centrated solution,  in  repeated  doses,  before  the  bowels  began  to 
move. 

Venesection. — Phlebotomy  is  at  present  somewhat  in  disfavor. 
The  reaction  against  the  indiscriminate  use  of  the  lancet  has, 
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however,  gone  too  far.  While  bleeding  in  every  case  of  eclampsia 
will  show  bad  results,  there  are  many  cases  in  which  it  rescues 
women  from  impending  danger  of  pulmonary  edema  and  apo- 
plexy. Physicians  in  the  country,  who  have  to  deal  with  strong, 
full-blooded  people,  are  obliged,  in  the  treatment  of  pneumonia  as 
a  routine  practice,  to  use  the  lancet.  In  the  same  class  of  people 
blood-letting  in  eclampsia  is  equally  necessary.  In  a  report  of 
fifteen  cases  in  which  bleeding  seems  to  have  been  the  only  thing 
done,  there  was  but  one  death.  In  appropriate  cases  the  vene- 
section should  be  done  in  time,  and  not,  as  recommended  from 
some  sources,  only  when  symptoms  of  pulmonary  edema  appear. 
The  measure  is  preventive  of  this  accident,  not  curative. 

Morphin. — Older  statistics  of  the  morphin  treatment  for 
eclampsia  show  a  death-rate  of  57  percent.  (Winckel),  but  lately 
Veit  has  published  his  plan  of  giving  morphin  in  convulsions, 
with  results  so  striking  as  to  arouse  the  attention  of  the  medical 
world.  In  more  than  60  cases  there  were  but  2  deaths — a 
mortality  of  only  3.3  per  cent.,  the  lowest  death-rate  yet  obtained 
by  any  plan  of  treatment.  This  result  can  only  be  obtained  by 
giving  very  heavy  doses  of  the  drug.  Veit  heis  injected  one-half 
grain  in  each  convulsive  seizure,  and  has  administered  as  much 
as  three  grains  in  four  to  seven  hours,  and  four  and  one-half 
grains  in  twenty-four  hours. 

Qiloral. — This  drug  has  many  advocates  to  .speak  for  it. 
Charpentier  prefers  it  above  all  others,  and  presents  statistics  to 
ju.stify  the  preference  (114  cases,  mortality  3^.^  per  cent.). 
Winckel  recommends  it  most  heartily,  and  by  its  use  has  saved 
85  out  of  92  ca.scs.  This  drug,  too,  must  be  given  in  large 
doses  to  be  effective.  Thirty  to  sixty  grains  should  be  adminis- 
tered by  enema  at  a  dose,  and  the  physician  should  not  hesitate 
to  give  as  much  as  three  drams  in  the  twenty-four  hours,  or 
even  more  in  bad  cases. 

Veratrum  Viridc. — The  use  of  this  drug  is  the  American 
treatment  of  eclampsia.  For  the  past  thirty  years  it  has 
been  extensively  employed  in  different  parts  of  the  countrj'. 
Fearn,  in  1871,  reported  11  cases  of  his  own  and  2  cases  from 
the  practice  of  professional  friends  treated  with  very  large  doses 
of  veratrum  viride.  None  of  the  women  died  of  the  convulsions, 
but  one  succumbed  later  to  puerperal  sepsis.  Rushmore  has 
collected  85  cases  of  eclampsia  treated  with  veratrum  viride, 
with  20  deaths — a  mortality  of  23^  per  cent.  Jewett  reported 
to  the  American  Gynecological  Society,  in  1887,  22  cases  of 
eclampsia  treated  with  veratrum  viride.  Four  of  the  women  died 
of  the  convulsions — a  mortality  of  18  per  cent.  In  50  cases  of 
eclampsia  collected  by  Trimble,  veratrum  gave  much  the  best 
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results.  In  26  cases  treated  by  this  drug  there  were  3  deaths, 
while  in  the  remaining  24  cases  there  were  6  deaths — a  mor- 
tality, respectively,  of  11.5  and  25  per  cent. 

The  remedial  measures  detailed  above  comprise  all  that 
should  be  seriously  considered.  The  treatment  of  eclampsia 
by  antemortem  Cesarean  section,  proposed  first  by  Halbertsma, 
has  not  been  successful,  and  can  scarcely  be  regarded  as  justifi- 
able. Caffein,  oxygen,  and  nitrite  of  amyl  have  not  been  used 
often  enough  to  justify  an  opinion  of  their  worth,  and  this  judg- 
ment must  be  passed  also  on  a  number  of  other  drugs  recom- 
mended from  time  to  time.  Pilocarpin  is  simply  mentioned  to 
be  condemned.  There  is  no  other  treatment  of  eclampsia  that 
gives  so  high  a  mortality.  In  the  Edinburgh  Maternity,  where 
this  drug  was  employed  for  a  time,  the  mortality  was  66.6  per 
cent  Pilocarpin  strongly  predisposes  to  pulmonary  edema, 
which  explains  the  high  mortality. 

In  eclampsia  during  parturition  the  obstetrical  treatment  must 
receive  consideration.  As  a  rule,  it  is  better  to  avoid  inter- 
ference with  the  progress  of  labor,  unless  the  os  is  fairly  well 
dilated.  Should  eclampsia  come  on  before  labor  begins  at  all,  or 
in  its  earlier  stages,  the  physician's  attention  should  be  confined 
to  combating  the  convulsions.  Having  succeeded  in  subduing 
them,  attention  may  be  directed  to  the  delivery  of  the  patient. 
It  is  usual  to  find  that  the  os  has  dilated  rapidly  during  the 
convulsive  attacks.  It  has  been  recommended  to  resort  to 
forced  delivery  {accouchement  force)  in  all  cases  of  eclampsia 
during  labor,  resorting  to  deep  multiple  incisions,  if  necessary, 
according  to  Duhrssen's  plan.  Vaginal  Cesarean  section  has 
been  advocated  in  Germany  for  the  rapid  delivery  of  eclamptic 
patients.  Abdominal  Cesarean  section  has  been  performed  in 
40  cases  with  21  maternal  and  18  fetal  deaths.*  Olshausen  in 
250  cases  of  eclampsia  has  performed  three  Cesarean  sections 
with  one  death. "  The  advantage  of  these  heroic  procedures 
has  not  yet  been  demonstrated,  and  is  not  likely  to  be.  The 
necessary  ojjeration  for  the  delivery  of  the  woman  distracts  one's 
attention  from  the  treatment  of  the  convulsions,  and  adds  for  the 
time  being  a  violent  source  of  irritation  to  the  already  highly 
wrought  nervous  system.  Moreover,  by  waiting  for  a  brief 
period,  during  which  energetic  treatment  may  be  directed  to  the 
convulsive  attacks,  sufficient  dilatation  of  the  os  may  be  secured 
naturally  to  permit  the  delivery  of  the  woman  without  excessive 
violence  or  without  too  much  loss  of  time.  As  soon  as  the  os 
is  dilated  beyond  the  size  of  a  dollar,  delivery  may  be  hastened 

'  Hillmann,  Sectio  Csesarea  bei  Ekiampsie,  "  Monatschr.  f.  Geb.  u.  Gyn.  ^"  Bd.  x.. 
«  "Geb.  Ges.  zu  Berlin,"  Nov.  24,  1899. 
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^^^V        with  advantatjc  by  applying  forceps  if  the  head  is  engaged  in  the        " 
^^^H         pelvis,  or  by  performing  version  and  extraction  by  the  feet  if  the 
^^^H         head  is  not  yet  engaged,  or  if  the  breech  should  be  presenting. 
^^^H               It  may  be  useful  for  the  student  to  have  a  scheme  of  trcat- 
^^H         ment  for  the  average  case  of  eclampsia  that  he  can  put  into  effect 
^^^B         without  delay  or  confusion  from  considering  the  relative  merits 
^^^1         of  the  different  plans  just  detailed.     The  following  plan  should 
^^^B         be  successful  in  the  majoritv  of  cases  :     During  the  attack  itself 
^^H                                                                            administer  chloroform. 

SlasaBa 

1 

/AS  sotjn  as  uic  aiiacK  iias 
passed    off,    inject    under 
the  skin  fifteen   drops  of 
the  fluid  extract  of  vera- 
trum  \iridc,  and    admin- 
ister b>'  the  bowel  a  dram 
of    chloral    in     solution. 
Place   upon  tlie  back  of 
the  tongue  two  drops  of 
croton  oil  diluted  with  a 
little    sweet    oil.       Wring 
out  three  or  four  blankets 
in    very    hot    water,    and 
envelop     the    woman's 
nude  body  in  them,  wrap- 
ping   one    around    each 
limb    and     covering    the 
trunk    with   another,  and 
over   all    piling  as  many 
dry  blankets   and    hca\'y 
coverings  as  can   be  pro- 
cured.    A  hot  vapor  bath 
by  pouring  four  to    eight 
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^^^H                                                                           ounces  ol  alcohol  on  hot 

^^^^H                   tic.  4S0. — Tempcraturt?  chart  of  a  pnlieni        11         »  .■                       ■     r    » 
^H           fallinK   in  lalK>r  in   the  midst  of  an  alAck  of       ^ricks  at  the  WOman  S  fcct 

^^^^B         typhoid  fever  (author's  case).                                under  blankets,  a   hot  air 
^^^H                                                                           or  steam  bath,  or  iminer- 
^^^H        sion  of  the  woman's  body  in  hot  water  may  be  substituted  for  the 
^^^H        hot  wet  pack.      Inject  by  gravity  under  the  breast  or  breasts  a 
^^^B         pint  or  more  of  normal  .salt  solution,  or,  if  the   apparatus  for 
^^^H         subcutaneous  injection  is   not  at  hand,  inject   several  quarts  of 
^^^1         the  solution  by  gravity  into  the  bowel.     If  convulsions  recur. 
^^^1        repeat  the  veratrum  viride  in  five-drop  doses  if  the  pulse  is  quick       1 
^^H         and  strong.     If  the  (iice  is  congested  and  swollen,  and  tlie  puls€ 
^^H         remains  full  and  bounding,  venesection  should  be  resorted  to, 
^^^^^  withdrawing  sufficient  blood  from  the  veins  to  reduce  the  tension 
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of  the  pulse.  Chloral  may  be  repeated  in  the  course  of  the  attack 
two  or  three  times,  if  the  convulsions  persist  and  are  violent  If 
the  face  is  pale  and  the  pulse  rapid  and  weak,  stimulation  may  be 
required  in  the  shape  of  brandy,  ether,  or  ammonia  hypodermatic- 
ally.  If  the  convulsions  cease  and  the  patient  lies  in  a  stupor,  but 
can  be  aroused  somewhat  and  is  able  to  swallow,  concentrated 
solution  of  Epsom  salts,  in  dessertspoonful  doses,  should  be  given 
every  fifteen  or  thirty  minutes  until  catharsis  is  established. 

Shock. — The  strain  of  labor  in  a  weak  woman,  some  of  the 
accidents  of  parturition,  or  even  forcible  attempts  to  expel  the 
placenta,  may  occasion  shock  after  delivery,  with  lowered  tem- 
perature, leaking  skin,  and  a  running,  rapid  pulse.  Cases  of 
this  sort  have  been  reported  from  compression  of  the  left  ovary 
in  attempts  to  expel  the  placenta  by  Crede's  method,  the  womb 
being  turned  upon  the  cervix  so  that  the  left  side  looks  forward, 
and  the  ovary  is  grasped  between  the  thumb  and  the  uterine 
wall,  when  the  hand  is  placed  on  the  fundus  of  the  womb  in  the 
effort  of  expression.  The  condition  calls  for  the  ordinary 
treatment  of  shock — ^heat  externally  and  stimulants  hypo- 
dermatically. 

Typhoid  Fever,  Pneumonia,  and  Other  Adynamic  Dis- 
eases.— These  diseases,  though  rare  complications,  do  occur  in 
the  pregnant  woman,  and  in  the  majority  of  cases  occasion  pre- 
mature delivery.  In  typhoid  fever  this  occurs  in  sixty -five  per 
cent,  of  the  cases,  and  in  pneumonia  the  proportion  is  quite  as 
large.  The  advent  of  labor  in  the  midst  of  these  diseases  is 
usually  disastrous  to  the  patient.  Profound  shock  is  often  de- 
veloped ;  the  temperature  falls  abnormally  low,  even  to  95°  F., 
and  the  heart-action  may  be  extremely  weak.  Active  stimu- 
lation should  be  employed  during  the  first  stage  of  labor,  and,  as 
soon  as  the  os  is  sufficiently  dilated,  the  child  should  be  artificially 
extracted  as  rapidly  as  possible  without  serious  injury  to  the 
mother,  in  order  to  save  her  the  strain  of  voluntary  muscular 
effort  in  the  second  stage. 

Valvular  Disease  at  the  Heart. — Mitral  disease  is  the  most 
serious.  Certain  statistics  show  a  mortality  as  high  as  fifty-three 
per  cent.  As  pregnancy  advances  the  heart  becomes  more  and 
more  embarrassed,  and  respiration  more  labored.  The  most  dan- 
gerous period,  however,  is  just  after  the  expulsion  of  the  child, 
when  the  circulation  is  much  disordered  and  an  e.xtra  quantity  of 
blood  is  thrown  back  upon  the  heart.  It  has  been  noticed  tliat 
when  the  discharge  of  blood  from  the  vagina  is  profuse,  cardiac 
failure  rarely  occurs.  This  clinical  observation  points  to  the  most 
successful  treatment  in  cases  of  threatened  heart-failure, — namely, 
venesection, — with  the  removal  of  from  eight  to  sixteen  ounces  of 
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blood,  if  there  is  not  much  blood  lost  from  the  parturient  tract  after 
labor.  Nitrite  of  amyl  and  nitroglycerin  are  the  most  valuable 
stimulants  to  employ  durin^j  labor  and  directly  after  its  completion. 
Digitalis  should  be  administered  hypodermatically  during  the  first 
stage  in  large  doses,  and  as  soon  as  it  is  possible  to  insert  the 
forceps  through  the  os,  or  to  grasp  the  child's  feet  if  the  head 
Ls  not  engaged,  the  infant  should  be  rapidly  and,  if  necessary, 
forcibly  extracted.  Deep  incisions  of  the  cervix  are  of  the  great- 
est value  in  cutting  short  the  duration  of  labor  and  in  lessening 
the  force  required  in  the  artificial  delivery  of  the  child.  With 
this  plan  of  treatment  the  mortality  of  heart  disease  in  labor  will 
be  much  reduced.  It  has  been  my  fortune  not  to  lose  a  case, 
although  charged  with  the  care  of  a  number,  some  of  which  were 
of  the  most  serious  character. 


PART  V. 
PATHOLOGY  OF  THE  PUERPERIUM. 


CHAPTER  I. 


Almonnalhies  in  the  Involution  of  the  Uterus  after  Child-birth. 

An  abnormal  course  in  the  return  of  the  uterus  from  the  post- 
partum condition  to  the  ordinary  dimensions  and  weight  of  a  non- 
gravid  womb  may  manifest  itself  by  excess  or  by  deficiency ;  there 
may  be  superinvolution  or  subinvolution. 

Superinvolution. — This  condition  is  the  result  of  an  abnor- 
mal prolongation  or  an  exaggeration  of  that  process  by  which 
the  gravid  womb  returns,  after  delivery,  to  the  dimensions  of  a 
healthy  non-pregnant  uterus,  in  consequence  of  which  the  organ 
is  left,  some  time  after  labor,  much  smaller  than  in  its  virgin  state. 

Sir  James  Y.  Simpson  first  directed  attention  to  morbid  de- 
ficiency and  morbid  excess  in  the  involution  of  the  uterus  after 
labor.  Since  his  time  many  writers  have  called  attention  to  de- 
ficient involution  ;  a  smaller  number  have  described  the  rarer 
anomaly  of  the  two — excessive  involution.  Trommel  detected 
superinvolution  in  29  out  of  3000  cases ;  Simpson  ^  saw  it  in  22  ' 
out  of  1300  cases  ;  Sinclair,*  in  measuring  108  uteri  after  child- 
birth, found  in  22  instances  a  uterine  cavity  of  less  than  2j^ 
in.  (5.7  cm.),  and  Fordyce  Barker  ^  has  declared  that  he  sees  from 
I  to  3  cases  every  year,  and  that  in  his  opinion  superinvolution  con- 
stitutes about  one  per  cent,  of  uterine  disea.ses.  Hansen,^  among 
120  nursing  women,  found  2  with  a  uterine  cavity  below  6  cm. 

'  A.  R.  Simpson,  "  Superinvolution  of  the  Uterus,"  "  Trans.  Edinburgh  OlKtet. 
Soc.,"  l882-'83,  viii,  p.  38. 

'  "Trans.  Amer.  Gyn.  Soc.,"  vol.  iv.  This  series  of  measurements,  as  well  as 
others  made  later  by  Sinclair  and  Richardson  ("Trans.  Amer.  Gyn.  Soc.,"  vols,  vi 
and  vii),  are  sharply  criticized  by  Hansen,  who  declares  them  to  be  in  great  part  in- 
correct.    The  criticism  is  apparently  merited. 

»  "  Trans.  Amer.  Gyn.  Soc.,"  viii,  1883;  discussion  on  Dr.  Johnson's  paper. 

♦  "  Ueber  die  puerperale  Verkleinerung  des  Uterus,"  "  Zeitschr.  f  Geburtsh.  u. 
Gyn.,"  xiii,  S.  16. 

to; 
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(5.6,  5.4  cm.,  or  2.2,  2.1  in.)  respectively  at  the  eighth  and  tenth 


week    after  deliver)'.     Johnson 


an 


account   of   3  ca.ses< 


wliich  occiirreil  in  his  practice,  and  .Simji.snn  '^  refers  to  those  de 
scribed  by  Chiari,  Cliiarlconi,  Jaquct,  and  W'hiteliead.      A  case* 
has  been  reported  after  abortion. 

The  etiology  of  the  conilition  is  somewhat  obscure.      It  K 
been   ascribed   to   wasting  di.scascs,  as  phthLsis,  cancer,  etc.;   ti 
anemia  from  hemorrhage  at  a  pre\ious  birth  or  miscarriage  ;  t 
nervous  derangements,  as  puerperal  insanity  or  chorea  ;  to  over 
lactation  ;  to  a  rapid  succession  of  labors  ;  to  local  inflammation 
especially  those  which  attack  the  ovaries  and  abrogate  their  func- 
tions.     The  degree  to  uhich  the  superinvolution  may  occasion 
ally  progress   is  surprising.      A.   R.  Simpson  reports  a   case 
which  the  uterine  cavity  measured  but   \^  of  an  inch. 

Subinvolution  may  be  ilescribed  as  an  arrested  or  a  retarded 
involutii)ii  of  the  jiucrperal  uterus. 

Causes  of  Subinvolution. — There  is  a  difference  of  opinion  ii 
regard   to  the  exact  nature  of  the  changes  which   occur  in  ihi 
individual  muscle-cells  during  involution  of  the  uterus  ;  but  there' 
can  be  no  doubt  as  to  the  cause  of  these  changes,  whatever  they 
may  be.      It  is  a  great  reduction  <if  the  blood-supply.      In  a  gen- 
eral wa)',  therefore,  it  may  be  asserted  that  any  condition  whici 
tends  to  prevent  a  rapid   diminution  of  the  blood-supi)ly  to  the 
puerperal  uterus  may  be  a  cause  of  subin\olution.     Nature's  only 
method   of  decreasing    the    quantity  of  blood  in   the  puerpe 
uterus  is  by  the  agency  of  the  contracting  muscle-fibers  ;  there' 
fore,  it  may  again  be  asserted  that  any  condition  which  interl'e 
with   the   contraction    of    the    uterus   is   a  cause   of  subinvolu- 
tion.     It  is  necessary  to   make   these  two  broad  divisions  in  the 
etiology  of  subinvolution,  for,  although  frequently  interdepend- 
ent, they  are   not  rarel\'  indqiendent   of  each   other.      In    poini 
of  frequency  there  should  l>e  placed  first  those  causes  which  pre 
vent   the   normal    decrease   of  blood-supply  to  the   uterus  aft 
labor.      Prominent  among  these  should  stand  hyperplasia  of 
endometrium. 

Subinvolution  by  an  e.xcess  of  blood-supply  may  occasion 
ally  be  traced  to  the  presence  of  small  fibroids,  throughout  thi 
uterine  wall.  Other  cau.ses  of  subinvolution  are  lacerations  of  t 
ccr\'ix  and  peri-uterine  inllammations  ;  inflammations  of  the  uteri 
body  and  of  its  lining  membrane,  usually  the  result  of  sepsis  ; 
tention  within  the  uterus  of  placental  fragments,  shreds  of  mem 
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'  "Superinvolution  of  ihe  Ulenis,"  "Trans.  Amcr.  Gyn.  See."  »iii,  188^ 
«  Z/v.  fil.  •  C.  .M.  HiuHen.  ••  Medical  Record."  Oct.  6.  1888. 
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branes,  placental  or  fibrinous  polypi,  and  blood-clots ;  chronic  con- 
stipation ;  displacements  of  the  womb ;  premature  getting  up ; 
premature  resumption  of  sexual  intercourse  ;  and  anything  which 
interferes  with  the  return  of  the  venous  blood  to  the  heart, 
causing  a  passive  congestion  of  the  pelvic  organs,  as  increased 
intra-abdominal  pressure  from  abdominal  tumors,  certain  diseases 
of  the  liver,  and  valvular  disease  of  the  heart. 

Many  examples  of  subinvolution  by  the  mechanical  prevention 
of  perfect  uterine  contraction  may  be  observed,  as  large  intra- 
mural and  submucous  fibroids  ;  unusually  large  masses  of  hyper- 
trophied  decidua  that  sometimes  develop  at  the  placental  site ; 
the  retention  within  the  uterus  of  considerable  portions  of  the 
placenta,  or  placentae  succenturiatas  ;  large  blood-clots  ;  the  dis- 
placement of  the  uterus  by  a  retroversion  or  flexion  of  the  organ, 
or  by  an  overfilled  bladder ;  peritoneal  adhesions  from  old  or 
recent  inflammatory  attacks,  involving  the  serous  covering  of 
the  uterus  and  adjacent  parts.  One  fact  stands  out  clearly 
from  an  observation  of  such  cases  :  The  cause  of  subinvolution 
is  always  some  local  disturbance,  and  not  a  constitutional  de- 
rangement. The  puerperal  state  may  be  complicated  by  any  of 
the  acute  or  chronic  febrile  affections,  without  the  slightest  in- 
fluence upon  uterine  involution.^ 

One  exception,  however,  must  be  made  to  this  general  state- 
ment :  nervous  derangements  do  influence  involution.  A.  R. 
Simpson  assigns  to  puerperal  insanity  a  prominent  role  in  the 
causation  of  superinvolution.  On  the  other  hand,  a  sudden 
mental  shock,  some  powerful  emotion,  may  temporarily  arrest 
involution. 

The  diagnosis  of  subinvolution  is  easy.  The  fundus  uteri  should 
be  a  finger's  breadth  above  the  umbilicus  on  the  first  day  of  the 
puerperal  state,  higher  than  it  is  directly  after  birth  ;  on  the 
second  day,  at  the  level  of  the  umbilicus  ;  the  third  day,  a  little 
below  ;  the  fourth  day,  about  the  same  ;  the  fifth  and  sixth  days, 
two  fingers'  breadth  below  the  umbilicus ;  the  seventh,  eighth, 
and  ninth  days,  three  or  four  fingers'  breadth  above  the  sym- 
physis pubis  ;  the  tenth,  eleventh,  and  twelfth  days,  at  the  level 
of  or  a  little  below  the  pubes.'  Han.sen,  by  measurements  of 
120  nursing  women  from  the  tenth  day  until  the  third  month  after 
delivery,  gives  the  following  as  the  normal  course  of  involution 

*  Temesviry  and  Bicker  ("Studien  auf  dem  Gebict  des  Wochenbettes," 
"  Archiv  f.  Gyn.,"  Bd.  xxxiii,  H.  3,  S.  331,  1888)  actually  make  the  assertion  that 
fever  favors  the  involution  of  the  uterus. 

•For  an  extensive  bibliography  of  uterine  measurements  in  the  puerperal  state  see 
Scbroeder's  "  Lehrbuch,"  8th ed.,  1884,  p.  230,  and  Hansen,  loc.  cit. 
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from  the  tenth  day  of  the  puerperium  until  the  completion  of  I 
process  : 


Tenth      day  (114  measurements) 


fifteenth  (lay  (119 

Third     week  f  95 

Fourth  wecU  I  80 

Fifth      week  (  64 

Sixth      week  (  56 

Seventh  week  (  40 

Eighth   week  (  31 

Tenth     week  (  2  2 

Twelfth  week  (  13 


)■ 


AVBRAGB 

INTKA'VTEItlnB 
MHASt/RUMIiNT, 

Minimum. 

Maxjhum. 

.  10.6  cm. 

8     cm. 

13.500. 

•      9-9      " 

8.3  " 

11.5    " 

.    8.8   " 

7-5  " 

10.5    •' 

.  8.0  •' 

7.0  " 

9-3    " 

•    75    " 

6.5  •• 

9.0   •• 

•    7«    •• 

6.2  " 

9.1    •• 

.    6.9    " 

6.0  •• 

8.5    •• 

6.7    •• 

5.6" 

8,5    " 

.    6.5    •• 

5-4  " 

75    •' 

.    6.5    •• 

6.0  " 

7-5    " 

In  two-thirids  of  the  cases  Hansen  found  involution  comple 
in  six  to  ten  weeks  ;  in  one-sixth,  not  until  the  last  half  of  til 
third  monlli  or  later  ;  in  again  a  sixtii,  witiiin  six  weeks.  Til 
most  rapid  involution  occupied  four  weeks.  Any  great  deviatia 
from  the  nornial  course  may  easily  be  detected,  either  by 
dominal  jjalpation  or  by  the  use  of  a  sound,  while  along  wit 
the  arrest  or  retardation  of  involution  is  usually  found  a  pr 
fuse  lochial  discharge.  Alilfeld  '  claims  that  free  jx-rspiratio 
after  labor  is  a  valuable  si^m  of  firm  uterine  contraction  in  th 
early  part  of  the  puerperal  state  ;  when  it  fails  to  appear, 
always  looks  for  uterine  relaxation. 

Treatment. — The  treatment  should  be  directed  not  so  mu^ 
toward  the  symptom  (subinvolution),  as  toward  its  cause.      It  I 
evident,  therefore,  that  the  treatment  of  this  condition  must  vi 
greatly  in  individual  cases.      If  the  subinvolution  liepends  up 
the  retention   of   liypertrophied  decidua,  a    curet    will    promo 
rapid  involution  more  effectively  than  anytliing  else.     If  placent 
or  membranes  are  retained  in  utcro,  they  should  be  removed. 
involution  i.s   retardetl  by  the  presence  of  fibroids,  the  adminid 
tration   of  ergotin,  strychnin,   and  quinin   in   pill   form,  and 
application  oi  a   faradic  current  have  given  good  results, 
bladder  should  never  be  allowed  to  remain  distended  with  ur 
nor  the  recttim  with  feces.      Inflammation  in  or  about  the  ute 
must  be  combated  by  appropriate  treatment.      If  the  heart-vaU 
are  imperfect  or  the  heart-muscle  weak  and  the  abdominal  ati 
pelvic  veins  are  consequently  engorged   with  blood,   a    he 
tonic,  as  digitalis  or  strophanthus,  will   often  assist  involutic 
Charpentier  has  asserted  that  tiie  routine  administration  of  cr 
in   the   puerix;ral   state   hastens  involution.     This    would 

■  "  [)er  Zusammenhang  twischen  Scbweisseniplion  post|>artum  und  Ulena 
tractionen,"  "  Her.  u.  Arlieit.  a.  d.  GcburU.  Gynik.  Klinik  zu  Marburg,"  lSi(5- 
Bd.  iii,  S.  Si. 
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reasonable,  but  clinical  experience  has  not  borne  out  the  state- 
ment 

Herman  and  Fowler^  did  find,  in  experimenting  on  two  sets 
of  patients, — one,  58  in  number,  receiving  an  ergot  mixture 
daily  for  a  fortnight  after  labor ;  the  other,  68  in  number, 
receiving  a  single  dose  of  ergot  after  labor, — that  in  the  first 
set  involution  advanced  more  rapidly,  but  that  there  was  no 
difference  in  the  lochial  discharge.  Boxall*  also  declared  him- 
self in  favor  of  the  routine  practice  of  giving  ergot  during  the 
puerperium,  asserting  that  in  two  series  of  cases,  comprising 
each  iC)0,^-one  treated  without,  the  other  with,  ergot, — there 
were  fewer  blood-clots ;  they  were  more  quickly  discharged, 
and  the  after-pains  were  less  frequent,  of  shorter  duration  and 
diminished  intensity  in  the  latter  series.  Dakin,*  however, 
dissented  from  these  views,  and  claimed,  after  testing  the 
matter  in  practice,  that  the  routine  administration  of  ergot  re- 
tarded the  involution  by  at  least  twenty-four  hours.  Blanc*  also 
declared  that  the  administration  of  ergotin  during  the  first  five  or 
ten  days  of  the  puerperal  state  has  not  a  favorable  influence  upon 
involution,  but  seems  to  interfere  with  it  to  some  extent.  As  it 
is  doubtful,  therefore,  whether  ergot  does  aid  involution,  as  there 
are  many  obvious  disadvantages  connected  with  its  routine  ad- 
ministration in  the  puerperal  state,  the  adoption  of  the  practice 
would  be  unwise,  and  is  not  to  be  recommended. 

Puerperal  Anemia. — This  condition  might  not  inaptly  be 
called  a  subinvolution  of  the  blood.  After  the  first  twenty-four 
hours  of  the  puerperal  state  there  begins  a  change  in  the  consti- 
tution of  the  blood  by  which  it  is  converted  from  the  hydremia 
of  pregnancy  to  the  normal  proportion  of  its  constituent  parts  in 
the  non-gravid  woman.  At  the  end  of  two  weeks  the  process  is 
so  far  complete  that  the  blood  is  more  nearly  in  a  normal  condi- 
tion than  it  was  during  pregnancy.*  Many  causes,  however, 
may  disturb  the  recovery  from  the  hydremia  of  pregnancy.  Ill- 
ness of  any  kind  during  pregnancy,  hemorrhage  during  labor,* 
nervous  affections — as  insanity  or  chorea — during  the  puerperal 
state,    kidney   disease,    fevers,    etc.,   may   all    induce   puerperal 

'  "On  the  Effect  of  Ergot  on  the  Involution  of  the  Uteras,"  "  British  Med. 
Jour.,"  1888,  i,  299. 

>  Ibid.  »  Ibid.  *■  "  Ann.  de  Cynic,"  March,  1888. 

•  Meyer,  "  Untersuchungen  ttber  die  Veranderung  des  Blutes  in  der  Schwanger- 
schaft,"  "Archiv  f.  Gyn.,"  Bd.  xxxi,  S.  145. 

»  It  is  extraordinary,  however,  to  see  how  rapid  occasion.illy  is  the  reooveiy  of 
puerperse,  even  from  severest  hemorrhage.  A  loss  of  20CX3  to  2500  grams  (4.4  to  5.5 
pounds)  of  blocKl  is  usually  fatal  to  an  adult,  but  Ahlfeld  reports  two  cases  in  which, 
respectively,  2000  and  2500  grams  of  blood  were  lost  without  serious  anemia  after- 
ward ("  Ber.  u.  Arb.  a.  d.  Geb.  Gyn.  Klinik  zu  Marburg"). 
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anemia.     The  treatment  of  the  condition  must  be  governed  by 

the  circumstances  of  the  individual  case.  The  cause  of  the  anemia 
being  removed,  the  blood  will  improve,  and  the  improvement 
may  be  accelerated  by  tonic  drugs  and  good  diet.  After  hemor- 
rhages, beef-tea,  animal  soups,  and  ;is  nutritious  a  diet  as  the 
patient  can  bear,  along  with  tonic  medicines,  will  hasten  recover)-. 
By  the  use  of  Blaud's  pills  I  have  seen  the  blood-corpuscles 
rise  from  less  than  three  to  nearly  four  and  a  half  million  per 
cubic  millimeter,  and  the  hemoglobin  increase  from  forty  to 
seventy-five  per  cent,  in  a  few  weeks.  In  some  cases  arsenic 
alone  succeeds  where  iron  fails.  Osier  ^  has  reported  an  inter- 
esting case  of  the  kind. 

Repair  of  the  Injuries  of  Child-birth. — Slight  cracks  in  the 
mucous  membrane,  small  rents  in  cervix,  \aginal  wall,  and  vagi- 
nal outlet, — unavoidable  occurrences  in  almost  every  labor, — 
either  unite  firmly  or  else  are  healed  by  granulation.  Occasionally, 
very  extensive  injuries  arc  repaired  by  natural  processes.  Per- 
forations of  the  vaginal  vault,  fistulous  openings  into  bladder  and 
rectum,  deep  tears  and  |>erforatinns  of  the  perineum,  transverse 
rents  and  perforations  of  the  labia,  lacerations  about  the  urethra, — 
all  have  been  knt>wn  to  unite  without  interference.  Winckel 
states  tiiat  perineal  tears,  when  left  to  themselves,  will  be  found 
healed  in  two  and  a  half  to  five  weeks.  Kxtensive  injuries,  how- 
ever, should  be  repaired,  wherever  practicable,  by  sutures.  Rents 
in  the  vaginal  mucous  membrane  and  cer\'ical  tears  do  not  usu- 
ally require  this  treatment,  unless  there  is  profuse  hemorrhage. 
Lacerations  of  tlie  perineum,  of  the  pelvic  floor,  and  of  the 
vaginal  sulci  should  never  be  neglecteti.  If  tlie  stitches  are  in- 
serted carefully,  primary  union  is  almost  invariably  secured.  In 
fistula:  the  result  of  sloughs  after  labor,  if  the  opiening  be  not 
too  large,  a  cure  can  occasionally  be  effected  by  touching  the 
edges  of  the  fistula  with  a  strong  caustic,  like  nitric  acid.  To  do 
this  the  diagnosis  must  be  made  in  the  lying-in  period,  which, 
as  a  rule,  is  not  difficult.  The  escape  of  feces  and  gas  from  the 
vagina,  and  a  constant  trickling  of  urine,  point  resjxictively  to  a 
rectovaginal  or  a  genito-urinarj'  fistula.  It  is  necessary  in  the 
latter  case  to  exclude  the  incontinence  of  urine  due  to  paresis  of 
the  vesical  sphincter,  and  the  o\'erflow  of  retention  sometimes 
seen  in  the  pueqieral  state.  All  doubt  is  cleared  away  by  find- 
ing the  anomalous  opening  between  bladder  or  ureter  and  vagina 
or  cervical  canal.  In  abrasions  and  wounds  along  the  parturient 
tract  it  is  necessary  occasionally  to  apply  lint  saturated  with  car- 
bolized  oil  to  prevent  an  acquired  atresia  of  the  birth-canal.     If 


'  Boston  Med.  and  Surg.  Jour.,"  1888,  p.  454. 
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the  abrasions  and  wounds  are  infected  and  covered  with  exudate 
they  should  be  cauterized  with  nitrate  of  silver  solution,  3J— f^- 

Edema  of  the  external  genitals,  the  result  of  injuries,  pres- 
sure, or  contusions  during  labor,  gives  rise  to  considerable  pain 
and  discomfort,  which  are  best  relieved  by  the  application  of 
cloths  wrung  out  in  a  hot  sublimate  solution,  i  :  40CXJ.  The 
influence  of  injuries  in  the  genital  tract  upon  the  course  of  the 
puerperal  state  is  unfavorable.  The  danger  of  septic  infection  is 
materially  increased,  and  fever  is  consequently  more  common, 
not  only  from  this  cause,  but  as  a  direct  result  of  the  injury  and 
irritation  of  tissue. 

Retention  of  urine  is  another  consequence  of  injury  to  the 
vagina  during  labor,  according  to  WinckeH,  who  says  that  he 
has  seen  obstinate  cases  of  retention,  lasting  from  ten  to  four- 
teen days,  due  to  this  cause. 

Puerperal  tiemorrhage.  —  The  term  "  puerperal  hemor- 
rhage "  is  used  to  denote  profuse  bleeding  from  any  point  along 
the  genital  tract  of  the  female,  occurring  after  the  first  day  of  the 
puerperium  until  involution  of  the  uterus  is  completed — a  period 
of  about  six  weeks. 

The  causes  of  this  accident  are  numerous  and  should  be  well 
considered,  for  the  treatment  is  governed  in  most  cases  by  a 
knowledge  of  the  cause.  The  causes  are  placed  as  far  as  possible 
in  the  order  of  their  frequency. 

Retained  Placenta  and  Membranes. — The  retention  within 
the  uterus  of  the  placenta,  as  a  whole  or  in  part,  will  very  likely 
give  rise  to  hemorrhage  during  the  puerperal  state.  The  retention 
of  the  whole  placenta  is  not  now  a  cau.se  of  puerperal  hemorrhage, 
for  no  practitioner  of  the  present  day  would  allow  this  large  mass 
to  remain  within  the  uterus  many  hours  after  delivery.  Toward 
the  end  of  the  eighteenth  and  in  the  be<jinning  of  the  nine- 
teenth century,  however,  it  was  not  rare  to  find  followers  of  Wil- 
liam Hunter,  who  tru.sted  altogether  to  nature  to  deliver  the 
placenta,  often  with  most  disastrous  results.  White  ^  gives  an 
account  of  four  cases  of  retained  placenta,  with  fatal  hemorrhage 
occurring  on  the  first,  second,  third,  and  fourth  liays,  respectively. 

The  retention  of  placental  fragments  is  by  no  means  rare. 
A  careful  inspection  of  the  placenta  after  delivery  often  shows 
a  defect,  and  the  missing  piece  must  be  sought  for  and  re- 
moved ;  but  occasionally  it  is  difficult  or  impossible  to  tell 
whether  the  placenta  has  come  away  entire  ;  and  if  the  retained 
portion  is  an  accessory  growth,  there  is,  of  course,  nothing  to 

'  "  IxrUrbuch  dcr  Geburtshiilfe,"  p.  741. 

»  "  .\  Treatise  on  the  Management  of  Pregnant  or  Lying-in  Women," 
Worcester,  Mass.,  1793.  p.  215. 
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indicate  its  existence  in  the  appearance  of  the  placenta  proper. 
Stadfelt  states  tliat,  in  70  examinations  of  pucqiera:  posttridrtcni, 
placental  fragments  were  found  in  7  cases,  varj-ing  from  the  size 
of  a  hazel-nut  to  tliat  of  an  e|^g.  Clinical  observation  alone 
makes  this  complication  of  the  puerperal  state  appear  more  rare. 
Of  3960  births  in  the  Frauenklinik  at  Munich,  from  i  S84  to  1887. 
there  were  reported  9  cases  of  retaineii  placenta!  fragments.'  It 
is  possible,  houcver,  that  small  portions  of  placental  tissue  might 
escape  unnoticed  in  the  lochial  discharge,  or  else  by  their  dis- 
integration form  a  part  of  the  discharge.  The  retention  of  pla- 
cental ti.ssue  ///  iitiia  dfjes  not  always  cause  hemorrhage.  I  have 
seen  a  placenta  succenturiata  expelled  on  the  second  day  of  the 
puerperal  state  without  any  previous  bleeding,  and  a  ver>'  large 
piece  of  the  placenta  discharged  four  days  after  a  premature 
birth,  very  fetid,  but  with  no  bleeding.  In  the  9  cases  reported 
by  Martini  there  was  a  prnlongatioii  of  the  bloody  lochia  in  i,  a 
severe  heniorrliage  in  2  ;  in  6  there  was  no  excessive  loss  of  blood 

The  cause  of  the  retention  of  placental  fragments  is  cither 
some  abnormal  form  of  placenta  (marginata,  multiloba,  suc- 
centuriata, etc.),  an  abnormal  adhesion  to  the  uterine  wall,  or  too 
forcible  or  jiremature  efforts  at  extraction  or  e.xpression.''' 

Retention  of  the  membranes  after  labor  is  of  frequent  occur- 
rence. Martini  reports  7 1  cases  out  of  2960  births.*  Reihlen* 
found  a  retention  of  some  portion  of  the  chorion  in  152  out  of 
3534  labor  cases  (4,3  jjcr  cent.).  Another  investigation  gave 
5.1  per  cent,  from  an  analysis  of  11,381  births.  Crede  *  reports 
91  cases  of  retained  chorion  in  3000  births. 

Membranes  retained  in  utcro  may  give  rise  to  septic  infec- 
tion ;  whether  or  not  they  are  a  cau.se  of  puerperal  hemorrhage  is 
still  a  disputed  question.  Crede"  has  expressed  his  belief  that 
retention  of  the  chorion  is  not  at  all  dangerous.  (^Ishausen  has 
declared  that  the  retention  of  the  chorion  should  never  justify 
interference  to  e.vtract  it.'^  Reihlen  "  says  that  he  never  saw 
hemorrhage  as  a  result  of  retained  chorion.     Schroeder  "  asserts 


'  Martini,  "  Uel>iT  das  Ziiriickl;lfjl>en  von  Eihaut  u.  Placentorrestrii  \x\  vor  o. 
rechUeit.  Geburt,"  "  Manclien.  nicd.  Woclienschr.,"  1888,  p.  653. 

'  Ahlfeld  ill  996  (U'livcries  saw  only  4  cases  of  puerperal  heinurrhage.  He 
nitribules  the  freedom  from  ibi:>  accl<lcn(  in  his  clinic  to  his  conservative  manage- 
ment of  the  lliini  stage  nf  lalMr.  i  le  insists  upon  waiting  one  and  a  half  hour*  be- 
fore ejpresaing  the  pjncenta  ("  Ber.  u.  Arbeitcn,"  Marliurg,  M.  iii). 

•  Lot.  (it. 

*"Zur  Frage  der  Uehandluog  der  Chorion- Relenlion,"  "Archiv  f.  Gyn.," 
Bd.  xxxi,  S.  56. 

»  ".\rchiv  f.  Gyn.,  Ud.  svii,  .S.  278.  •  Loc.  fit. 

1 "  Klin.  Beilr.  zur  f.yn.  u.  Geburtsh.,"  1884,  S.  146. 

*  Loc.  (it.  »"Lehrbuch,"  10.   .\ufl  ,  797. 
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that  retained  amnion  and  chorion  practically  never  cause  bleed- 
ing, even  when  retained  in  ti>h>.  CJn  the  other  Jiand,  Winckel' 
and  Hegar  -  have  shown  that  retained  membranes  could  ^Hve  rise 
to  puerperal  hemorrhage,  as  well  as  to  septicemia.  Martini  re- 
ports 28  cases  of  retained  chorion  in  which  there  was  no  fever — 
that  is,  no  pathological  condition,  as  uterine  inflammation, 
decomposition  of  thrombi,  etc. — to  account  for  bleeding,  and  yet 
among  these  cases  there  were  two  severe  hemorrhages,  eight  of 
minor  grade,  and  six  times  a  prolongation  of  the  bloody  lochia. 
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Fig.  481  — I'llirinous  |x>1yi>us  (F"r9nkel|. 

That  retention  of  liypertro])hicd  an<l  angiomatous  decidua 
may  be  an  etiological  factor  in  puerperal  hemorrhage  there  can  be 
no  doubt.  If  the  decidua  is  hypcrtrophicd  during  pregnancy, 
the  amount  of  ti.ssue  retained  /'//  uliro  may  be  considerable. 
The  mass  may  act  as  a  foreign  body  within  the  uterine  cavity, 
preventing  firm  contraction,  and  so  predisposing  to  hemorrhage  ; 
or  else,  adhering  to  the  uterine  wall,  it  may  attract  an  unnecessary 

'  •'  bcricble  u.  Sluilicn,"  i874--'79;  "  I'aih.  u.  Therap.  dfs  Wuchcnheltef." 
»  "  I'alh.  u.  Thcraj).  der  riactiilar  Keteiilion,"  1862. 
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amount  of  blood  to  the  whole  organ,  with  the  same  result. 
Kven  a  small  portion  of  deciduous  membrane,  as  well  as  shreds 
of  adherent  chorion  and  anynion,  or  placental  fragments,  may 
form  the  foundation  of  polypoid  tumors  reaching  occasionally 
considerable  size,  composed  chiefly  of  firmly  clotted  blood  or 
fibrin.  The  growth  of  these  bodies  is  like  stalactite  formations 
on  stone.  The  same  thing  occurs  in  different  shape  when  tlic 
placental  site  is  left  unusually  rough  and  vascular.  The  blood 
oozing  from  the  sinu.ses  may  deposit  succes.sive  layers  of  fibrin 
until  quite  a  thick  mass  is  fomied. 

Diagnosis  and  Tnaliiunt. — The  fact  that  a  portion  of  the 
ovum  has  been  retained  /'//  uUro  is  usually  easy  to  discover.  A 
careful  examination  of  the  secundines  after  labor  enables  one 
to  detect  missing  parts,  which  must  have  remained  behind  m  the 
genital  tract.  It  is  not  wise,  as  a  rule,  to  invade  the  internal 
genitalia  in  order  to  remove  small  shreds  of  amnion  and 
chorion ;  if,  however,  a  greater  part  of  these  membranes  has 
been  retained,  it  is  advisable  to  remove  it.  The  diagnosis  of  re- 
tained placenta  is,  as  a  rule,  easy.  When  the  whole  organ  re- 
mains in  iittfo,  the  cord  dangling  from  the  external  genitals  points 
clearly  enough  to  the  condition.  If  one  or  more  cotyledons 
remain  behind,  their  absence  may  be  noted  from  the  placenta 
after  its  delivery.  Occasionally,  the  diagno.sis  is  more  diflRcult, 
even  if  the  whole  placenta  is  retained.  I  recall  a  case  in  which  a 
woman  was  delivered  on  her  feet ;  tlie  child  dropped  to  the  floor, 
the  cord  was  dragged  off  from  the  fetal  surface  of  the  placenta, 
and  the  latter  remained  beliind  in  the  uterus ;  it  was  tightly 
adherent  to  the  uterine  wall,  and  its  discovery,  with  no  cord  to 
guide  one,  wa.s  by  no  means  an  easy  matter.  It  was  finally 
peeled  off  and  extracted,  the  woman  meanwhile  bleeding 
furiously. 

Cotyledons  torn  off  the  periphery  of  the  placenta  may  easily 
go  undetected,  and  in  certain  roughly  iobulated  placenta  it  is 
very  difficult  to  be  sure  that  no  placental  tissue  has  remained 
behintl. '  If  the  medical  attendant  suspects  the  retention  of 
placental  masses  after  labor,  he  must  attempt  their  removal.  This 
is  usually  not  difficult.  The  hand — the  only  trustworth}-  instru- 
ment under  the  circumstances — is  inserted  into  the  uterine  cavity, 
the  placental  substance  is  felt  for,  caught  by  the  fingers,  and 
removed  ;  if  th'"  placenta  is  adherent,  the  tip  of  the  finger  must 
be  gently  inserted,  wherever  most  practicable,  under  tlie  edge, 
and  the  whole  organ  gradually  peeled  off.  If  the  uterine  muscle 
is  too  firmly  contracted  to  allow  the  introduction  of  the  hand,  the 

'  "Zur  Frage  der  Ilchandlung  der  Placcnur- Retention,"  cic.,  "  ZeiUchr.  £ 
Gcburtsh.,"  x»i  pp.  292,  jo2. 
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resistance  must  be  overcome  by  firm,  gradual  pressure,  first  in- 
serting one  finger,  then  two,  and  so  on  until  liilatation  is  elTocted. 
To  accomplish  the  dilatation  it  is  often  necessary  to  administer 
an  anesthetic. 

If  puerperal  hemorrhage  occurs,  the  presence  of  membranes 
or  placental  fragments  within  the  uterus  should  be  suspected. 


Fig.  482. — Siratz's  section  of  a  primipara.  who  ilii:il  from  hemorrhage  wilh  falty 
heart  within  an  hour  af|er  delivery:  a,  a.  Con  traction  rini; ;  *,  b.  "4  internum; 
r,  uteroveslcal  reflection  of  peritotieuiti ;  d,  bladder  ;  t,  symphysis  pubis ;  f,  urethra; 
f,  promontory  of  sacrum  ;  h,  pouch  of  Douglas  ;  i,  |>»steriur  fornix ;  y,  os  externum. 

and  their  removal  should  be  attempted  unless  some  other  con- 
dition is  clearly  seen  to  be  the  cau.sc  of  the  bleeding.  To  reach 
the  uterine  cavity  after  involution  am!  retraction  have  made  some 
progress,  it  is  often  necessarj'  to  tlilatc  the  cervical  canal. 
Hegar's  bougies  will  be  found  the  safest  and  mo.st  convenient 
instruments  for  the  purpose.     Branched    dilators,   unless    used 
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with  tile  greatest  care,  arc  dangerous  in  the  puerperal  womb. 
Not  rarely,  however,  the  cervical  canal  remains  patulous  in  con- 
sequence of  a  foreign  body  in  utero  ;  in  this  case  access  to  the 
retained  mass  and  its  removal  are  easy. 

Displacements  of  the  Uterus. — The  dislocation  of  the  puer- 
peral uterus  often  manifests  itself  in  puerperal  hemorrhage. 
Inversion,   prolapse,   displacements  forward  and    backward  and 


Fig.  483. — .Secliun  uf  a  primipara  who  died  from  bcpsis  five  and  a  half  days 
after  delivery  (Uarixiur). 


upward  by  a  distended  bladder,  are  all  likely  to  be  followed  by 
profuse  bloody  lochia,  if  not  by  an  active  hemorrhage.  In- 
version and  prolapse  have  already  been  considered  ;  retroversion, 
retroflexion,  and  anteflexion  are  noticed  here. 

Hemorrhage  is  likely  to  occur  in  these  displacements  as  a 
result  of  the  passive  congestion  always  associated  with  them, 
due  to  interference  with  tiie  venous  circulation  ;  or  the  bleeding 
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may  be  the  consequence  of  the  retention  of  blood  within  the 
uterine  cavity,  due  to  the  mechanical  interference  with  its  escape  ; 
in  the  latter  cases  clots  arc  formed,  increasing  gradually  in  size, 
often  undergoing  putrefaction,  and  acting  not  only  as  a  foreign 
body,  preventing  uterine  contraction,  and  attracting  by  their  irri- 
tating action  an  extra  amount  of  blood  to  the  uterus,  but  consti- 
tuting as  well  a  favorable  nidus  for  the  development  of  septic 
germs,  which  may  extend  their  <i[jeratioiis  to  the  thrombi  at  the 
placental  site,  disintegrating  them. ' 

The  causes  of  uterine  displacements  in  the  puerperal  state  are 
the  increased  weight  of  the  puer[)erai  uterus,  with  loss  of  tonicity. 
They  are,  therefore,  not  infrequently  associated  with  subinvolu- 
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Fig.  484. — Retroflexion  of  puerperal 
uterus  (Schatz). 


Fig.  485. — Kronen  section  of  puer- 
peral uterus  in  a  stnte  of  nnteflexion 
(Strau). 


tion.  Backward  displacements  of  the  puerperal  womb  are  most 
frequently  the  result  of  a  displacement  antedating  conception. 
They  are  frequently  due  also  to  some  sudden  physical  effort  soon 
after  leaving  the  bed,  especially  if  the  woman  has  risen  too  early, 
before  involution  has  advanced  sufficiently  far.  Another  conmujn 
cause  is  the  faulty  application  of  a  compress  imdcr  the  binder. 
Many  nurses,  unless  they  are  properly  directed,  place  a  thick- 
compress  in  direct  relation  with  the  anterior  uterine  wall,  thus 
crowding  the  whole  organ  backward,  instead  of  adjusting  it 
over  the  fundus  of  the  uterus,  where  it  maintains  a  condition 

'  Five  cases  of  puer)>eral  heitiorrliiige  due  to  utcriiiu  di:>placeineut  are  reported 
by  Grafe  in  "  iCclt:ichrifl  i.  Ueburtali.,"  xii,  328. 
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of  anteversioii,  and  by  constant  pressure  promotes  firm  contrac- 
tion and  rapid  involution.  Retroversion  and  retroflexion  may 
persist  after  premature  delivery,  if  these  displacements  existed 
durinj^  pregnancy.  Neglect  to  empty  the  bladder  at  proper 
intervals  may  be  found  a  cause  in  some  cases. 

The  diagnosis  is  easy  if  a  careful  physical  exploration  is 
made ;  and  it  ."ihould  be  an  invariable  rule  to  make  a  careful 
vaginal  ex;imination  in  every  case  of  puerperal  hemorrhage.  It 
is  not  rare  to  find  some  jjortion  of  the  ovum  or  blood-clots 
retained  within  the  uterine  cavity  in  consequence  of  the  "  steno- 
sis by  angulation  "  of  the  cervical    canal.'      It  is.  therefore,  not 


y^\^- 


Kig.  486. — .^iiteAexion.  Weljster's  section  from  a  case  of  death  from  eclampsia 
about  thirl)' six  hours  after  delivery:  a,  Fundus;  b,  bladder;  c,  symphysis  pubis; 
</,  promontory  ;  e,  cervix  ;  /,  pouch  of  Lkiuglas  ;  g,  vagina. 


sufficient  to  rest  satisfied  with  the  diagnosis  of  displacement  in 
puerperal  Jiemorrhage,  but  it  is  neces.sary  to  be  sure  that  there  is 
nothing  retained  within  the  uterus.  It  should  be  remembered 
that  there  may  be  no  hemorrhage,  but,  for  a  time,  suppression 
of  the  lochia,  with  displacements  of  the  womb.  Occasionally,  if 
the  dislocation  occurs  acutely,  it  may  be  associated  with  grave 
symptoms,  as  inten.'^e  pain,  a  condition  verging  on  shock,  and 
high  fever,  these  symptoms  disappearing  immediately  upon  the 
reposition  of  the  womb. 

'  Fernley,  "British  Med.  Jour,"  1888,  ii,  739. 
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The  treattnent  of  puerperal  hemorrhage  due  to  a  displaced 
uterus  is  the  rectification  of  the  displacement,  which  is  occasion- 
ally followed  by  the  expulsion  of  blood-clots  or  remains  of  the 
ovum  imprisoned  within  the  uterus,  and  the  true  causes  of 
the  bleeding.  1  The  uterus,  restored  to  its  natural  position, 
should  be  retained  there,  for  a  while  at  least,  by  mechanical 
support. 

Disiodgment  and  Disintegration  of  Clots  at  the  Placental 
Site. — ^The  thrombus  formation  in  the  large  sinuses  at  the  pla- 
cental site  plays  a  subordinate  part  in  the  prevention  of  hemor- 
rhage after  delivery.  In  consequence  of  sudden  exertion,  sitting 
upright  in  bed,  or  actually  standing  on  the  floor  soon  after 
labor,  some  of  these  clots,  plugging  up  important  vessels,  might 
be  dislodged.  It  is  with  this  possibility  in  mind  that  every  pre- 
caution should  be  taken  to  secure  quiet  and  repose  for  the 
woman  after  labor.  Disintegration  of  the  clots  at  the  placental 
site  occurs  occasionally  in  consequence  of  their  invasion  by 
micro-organisms.  This  is,  therefore,  one  of  the  phenomena  of 
puerperal  infection.  The  bleeding  that  follows  is,  of  all  puer- 
peral hemorrhages,  by  far  the  most  dangerous. 

Diagnosis. — ^The  hemorrhage  that  follows  displacement  of 
thrombi  at  the  placental  site  is  startling  in  its  suddenness,  and 
alarming  in  the  amount  of  blood  lost.  There  need  be  nothing 
in  the  uterine  cavity  to  account  for  it ;  the  uterus  may  be  in  good 
position.     The  true  condition  can,  of  course,  only  be  inferred. 

Treatment. — ^The  best  treatment  for  this  kind  of  uterine 
hemorrhage  is  thus  described  by  its  author.  ^  He  takes  with  him 
to  every  case  of  labor  a  strip  of  twenty  per  cent,  iodoform  gauze 
three  yards  long,  two  hands'  breadth  in  width,  in  four  layers.  On 
this  is  scattered  loose  iodoform  powder.  To  tampon  the  uterus 
the  anterior  lip  of  the  cervix  is  seized  as  high  up  as  possible  with 
two  bullet-forceps  ;  the  strip  of  gauze  is  then  caught  by  the  end 
in  a  long  pair  of  forceps  and  is  introduced  within  the  uterus.  As 
soon  as  the  point  of  the  forceps  enters  the  uterine  cavity  the  left 
hand  grasps  the  fundus,  and  only  then  is  the  forceps  pushed  in 
as  far  as  it  will  go.  The  forceps  is  then  loosened,  withdrawn  a 
little,  a  lower  portion  of  the  gauze  strip  is  seized,  and  so  the 
uterus  is  filled  with  gauze,  lying  in  fan-shaped  folds.  "  It  is 
astonishing,"  says  Duhrssen,  "  how  soon  the  uterine  cavity  is 
filled."    The  uterus  is  stimulated  to  contraction  ;  .so  one  gets  the 

'  Strachan  reports  an  interesting  case  of  the  kind  associated  with  antef1exir>n. 
Six  weeks  after  laborthere  was  a  severe  hemorrhage ;  the  uterus  «-.is  straightened  by 
upward  pressure  throogh  tlie  anterior  vaginal  vault.  The  following  day  3  cotyledon 
of  the  placenta  was  discharged  ("  British  Med.  Jour ,"  1886,  i,  587I. 

•  Diihrssen,  "  Die  Uterus-Tamponade  mil  lodoform-fJaze  l>ei  .\ionie  des  Uterus 
nach  nomialer  Geburt,"  •' Centralblatt  f.  Gyn.,"  1S87,  xi,  553. 
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combined  ailvantagc  of  a  tampon  and  a  uterine  stimulant.  When 
the  gauze  is  removed,  it  has  very  few  blood-clots  in  it,  and  has  not 
a  trace  of  putrid  odor. 

Evcrj'  one  who  has  ever  used  extensively  the  intra-uterinc 
tampon  for  hemorrhage  will  attest  the  statement  that  it  is  of 
inestimable  value.  There  is  no  other  means  so  absolutely  sure 
to  check  uterine  bleeding. 

Emotional    Causes. — Siiciden    emotion  of  any  kind  arrcstsj 
uterine    contraction    during'    labor   and    in    the  puerperal    state. ' 
In  the  latter  condition  the  usual  result  is  a  hemorrhage,  which 
may  be   alarming.     Barker  ^  gives  an   interesting   example  :    A 
healthy  young  primipara   almost  bled  to  death   in    the   second 
twenty-four  hours  after  labor  in  consequence  of  the  brutal  con-j 
duct  of  her  husband,  who  was  disgusted  that  his  child  was  a  girl. 
I  have  seen  a  sudden  and  profuse  hemorrhage  on  the  seventh 
day,  the  result  of  fright.     The  patient's  step-son  returned  home 
late  at  night  in  a  violent  state  of  intoxication. 

Relaxation  of  the  Uterus. — This  is  a  rare  cause  of  hemor- 
rhage after  the  first  twenty-four  hours.  It  is  scarcely  ever  seen 
later  than  the  third  day,  and  when  it  occurs  after  the  first  twenty- 
four  hours  it  is  in  women  depressed  in  mind  and  body,  exhausted 
by  prolonged  labor,  weak  frnm  insufficient  food  or  bad  hygienic 
surroundings.  It  is  to  be  treated  on  the  same  general  principles 
as  a  primary  postpartum  hu-niorrhage  from  the  same  cause. 

Retention  of  Blood-clots. — This  is  usually  the  result  of 
uterine  relaxation,  uterine  di.si)lacements,  or  a  retention  of  por- 
tions of  the  ovum,  around  which  the  clot  is  formed.  If  these 
conditions  are  promptly  treated,  the  retention  of  blood-clots  is 
prevented.  The  effect  of  a  clot  of  large  size  retained  in  utcro 
is  often  a  hemorrhage,  possibly  also  septicemia.  The  mass  of 
clotted  blood  should  be  removed  as  soon  as  the  symptoms  lead 
the  medical  attendant  to  suspect  the  presence  of  a  foreign  body 
within  the  uterus. 

Fibroids. — If  the  puerperal   state  is  complicated   by  intra- 
mural or  submucous  fibroids  of  the  uterus,  there  are  certainly  a  ( 
prfilongation  and  an  increa.se  in  atnuunt  of  the  bloi>dy  lochia,  pos- 1 
sibly  a  .serious   hemorrhage.      Tlie  latter  is  peculiarly  liable  to) 
happen  if  the  tumor  assumes  the  shape  of  an  intra-uterine  polypus. 
The  diagnosis  is  only  to  be  made  by  a  careful  physical  explora-J 
tion.    The  best  treatment  is  the  removal  of  the  growth  by  scissors  1 
after  ligature  of  the  base,  or  with  the  wire  ecraseur.    In  case  this 
treatment  can  not  be  carried  out,  and  in  other  forms  of  fibroid 
tumors  in  the  puerperal  state,  ergotin,  with  quinin  and  strychnin, 


'  "The  Puerperal  Disease*,"  p.  15. 
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and  the  daily  application  of  the  faradic  current,  if  practicable,  do 
much  to  secure  firm  uterine  contraction  and  prevent  hemor- 
rhage. 

Hematomata. — Blood-tumors  along  the  genital  tract  may 
burst  during  the  puerperal  state,  with  most  serious  external 
hemorrhage.     The  condition  is  described  elsewhere. 

Pelvic  Engorgement. — Congestion  of  the  pelvic  blood- 
vessels may  lead  to  puerperal  hemorrhage.  The  congestion 
may  be  due  to  heart,  kidney,  or  liver  disease  ;  to  increased  intra- 
abdominal pressure  from  any  cause ;  to  the  determination  of 
blood  toward  internal  organs  during  a  chill ;  ^  to  premature  sex- 
ual intercourse  ;  to  the  erethism  following  the  return  of  the  hus- 
band to  the  wife's  bed ;  to  inflammation  about  the  uterus ;  to 
subinvolution  from  any  cause  ;  to  ovarian  irritation,  and  to  con- 
stipation. Mauriceau  ^  describes  a  case  of  puerperal  hemorrhage 
that  continued  quite  profusely  for  five  or  six  days,  and  which 
was  only  checked  when  "a  pretty  strong  clyster  "  resulted  in  the 
evacuation  of  "a  panful  of  gross  excrements." 

Wounds  in  the  Genital  Tract. — Secondary  hemorrhage  may 
occur  from  wounds  in  the  cervix,  vagina,  and  vulva.  Occasion- 
ally, abnormally  large  blood-vessels  are  injured  in  these  regions. 
On  one  occasion  I  saw  a  hemorrhage  from  an  anomalous  artery 
in  the  perineum  that  nearly  proved  fatal.  It  is  possible  that  a 
vessel  of  considerable  size  might  be  wounded  during  labor,  and 
yet,  in  consequence  of  pressure  from  the  child's  head  or  of  an 
unstable  plug  of  clotted  blood,  would  not  bleed  until,  at  some 
time  in  the  puerperal  state,  the  tissues  recovering  their  tone  or 
the  clot  being  dislodged  hemorrhage  would  occur. 

The  diagnosis  is  easily  made  if  the  parts  are  exposed  to  view. 
The  bleeding  vessel  may  be  detected  and  should  be  ligated. 

Carcinoma  of  the  Corpus  Uteri  and  of  the  Cervix. — Carci- 
noma (.syncytial)  or  sircoma  may  develop  at  the  placental  site 
during  the  puerperium.  Epithelioma  of  the  cervix,  if  at  all  ad- 
vanced, will  surely  cause  some  hemorrhage.  The  best  treatment 
for  the  immediate  control  of  hemorrhage  from  this  cause  would  be 
a  uterine  or  a  vaginal  tampon.  Vaginal  hysterectomy  should  be 
performed,  if  possible,  without  delay.  Fritsch  has  shown  that 
the  operation  is  perfectly  practicable  immediately  after  labor. 

As  rare  causes  of  puerperal  hemorrhage  might  be  mentioned 
rupture  of  the  uterine  artery,  as  occurred  in  a  case  reported  by 

'  Winckel  ("  Path.  u.  Therap.  des  Wochenh.")  reports  4  ciises  of  this  kind  out 
of  114  of  puerperal  hemorrhage.  I  once  observed  a  striking  example  during  a 
malarial  attack  some  days  after  labor. 

•  "  Diseases  of  Women  with  Child  and  in  Child-bed,"  translated  by  Hugh  Cham- 
berlen,  London,  1752. 
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occupy  a  position  beneath  the  vaginal  wall,  on  either  side  ;  pos- 
teriorly or  anteriorly  in  the  labia  minora ;  in  the  carunculx 
myrtiformes  ;  under  the  skin  of  the  perineum,  between  the  super- 
ficial and  median  fascia ;  in  the  cervix  ;  in  the  peri-uterine  con- 
nective tissue ;  within  the  broad  ligament ;  in  the  subperitoneal 
connective  tissue,  on  the  posterior  and  anterior  abdominal  walls, 
extending  as  high  as  the  kidneys  and  navel  (Cazeux,  Hugenberger, 
Winckel) ;  under  the  skin  of  the  mons  veneris  or  over  the  in- 
guinal ring  (Velpeau).  If  the  effusion  occurs  above  the  pelvic 
fascia,  the  blood  forces  its  way  upward  toward  the  diaphragm  ; 
if  below,  downward  toward  the  vulva. 

Size  and  Portn. — Small  extravasations  of  blood  are  to  be  met 
with  along  the  genital  tract  very  frequently  after  labor ;  this  form 
of  thrombus  is  due  to  the  fact  that  the  mucous  membrane  is 
pushed  in  front  of  the  presenting  part  with  a  glacier-like  move- 
ment over  the  underlying  tissues,  and  there  thus  occurs  a  rupture 
to  some  degree  of  the  submucous  connective  tissue  and  the  small 
blood-vessels  contained  in  it.  On  a  careful  examination  one  may 
often  see  numerous  hematomata  after  labor,  varying  in  size  from 
that  of  a  pigeon's  egg  to  that  of  a  walnut.  It  is  the  larger 
tumors  that  are  rare.  They  may  vary  in  size  from  that  of  a 
hen's  egg  to  that  of  a  child's  head  ;  in  extreme  cases,  if  the 
blood  is  diffused  throughout  a  great  part  of  the  subperitoneal 
connective  tissue,  the  size  of  the  effusion  would  be  very  large 
were  the  blood  contained  within  a  limited,  circumscribed  tumor. 

In  shape,  blood-tumors  of  the  genital  tract  may  be  globular  ; 
in  the  cervix  they  distend  the  tissues  of  one  or  both  lips  down- 
ward and  outward,  giving  to  the  cervix  the  form  of  a  shark's 
nose.  In  the  vagina  they  may  hang  from  the  anterior  or  posterior 
wall  in  the  form  of  a  polypus  (P'leischmann).  In  tlie  labia  the 
hematoma  is  sausage-shaped  (see  Plate  1 1). 

Etiology. — ^The  predisposing  causes  of  puerperal  hematomata 
are  the  engorged  condition  of  the  blood-vessels  along  the  genital 
tract  and  the  strain  that  is  imposed  upon  them  either  hy  the 
pressure  of  the  fetal  mass  or  by  the  great  muscular  effort  put 
forth  during  labor.  The  more  engorged  the  vessels  arc,  the 
more  likely  is  the  occurrence  of  hematoma.  Winckel  says  it  is  self- 
evident  that  varicose  veins  predispo.se  to  the  accident.  Barker, 
however,  denies  this  emphatically.  It  is  certainly  true  that  many 
a  case  of  varicose  veins  may  be  met  with  before  a  hematoma  is 
seen,  and  in  many  instances  of  the  latter  the  veins  were  in  no- 
wise affected.  Halliday  Croom  *  attaches  great  importance  to 
anteversion  of  the   parturient  uterus  as  a  predisposing    cause 

'  "On  the  Etiology  of  Vaginal  Hema<oiiia  Occurring  During  Labor,"  "  Edin- 
burgh Med.  Jour.,"  vol.  xxxi,  pt.  ii,  p.  looi. 
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of  vaginal  hematoma,  believing  that  thus  an  excessive  strain  is 
put  upon  the  whole  posterior  vaginal  wall,  and  a  rupture  of  dis- 
tended blood-vessels  in  this  region  is  therefore  more  probable. 
This  explanation  seems  reasonable,  but  it  leaves  unexplained 
the  hematomata  in  other  situations  along  the  birth-canal. 
Hypertrophic  elongation  of  the  cervix  certainly  predisposes  to 
the  formation  of  hematomata  in  that  region  during  and  after 
labor.  The  determining  cause  of  the  accident  may  occasionally 
be  found  in  direct  injury  to  the  tissues  by  forceps,  and  rarely  by 
a  fall  or  a  blow,  or  it  might  be  explained  by  violent  straining 
efforts  during  the  second  stage  of  labor.  In  the  majority  of 
cases,  however  (eighty-six  per  cent,  Winckel),  the  occurrence  of 
hematomata  is  apparently  spontaneous.  The  immediate  cause 
of  the  hematoma  is  the  rupture  of  a  blood-vessel  and  the  inter- 
stitial extravasation  of  blood  ;  the  vessel  injured  is  commonly  a 
vein,  not  rarely  of  large  size.  Possibly  a  number  of  smaller 
vessels  may  be  ruptured.  The  injury  to  the  blood-vessels  is 
either  a  direct  and  immediate  laceration  or  else,  later,  a  perfora- 
tion by  pressure  necrosis. 

CUnical  History  and  Diagnosis. — ^The  interstitial  hemorrhage 
that  results  in  a  hematoma  begins,  with  rare  exceptions,  during 
labor.'  The  extravasation  of  blood  may  at  first  be  gradual,  so 
that  it  does  not  attract  attention  until  some  time  in  the  puer- 
peral state.  The  distention  of  the  vagina  by  the  presenting  part 
of  the  fetus  may  prevent  all  bleeding  until  the  maternal  tissues 
are  relieved  of  pressure.  If  the  bleeding  results  from  necrosis 
of  tissue,  the  result  of  prolonged  pressure,  the  formation  of  a 
hematoma  may  first  begin  after  delivery.  In  cases  in  which  the 
accident  has  .seemed  to  be  the  result  of  violent  coughing  or  other 
exertion  during  the  child-bed  period,  there  had  been,  no  doubt, 
some  injury  done  the  vessels  during  parturition.  The  sub- 
cutaneous or  submucous  laceration  of  tissue  occurring,  as  a  rule, 
during  the  second  stage  of  labor  is  almost  always  associated 
with  great  pain  of  a  sharp,  lancinating  character,  quite  different 
from  labor-pains.  The  suffering  increases  as  the  hematoma 
grows  in  size,  and,  in  addition  to  the  sharp  pain  of  torn  tissue, 
there  is  developed  exaggerated  and  painful  expulsive  efforts 
excited  by  the  presence  of  the  tumor  within  the  vagina.  This 
is  a  symptom  almost  constant,  but  Barker  tells  of  a  painless 
case,  and  says  that  his  is  not  the  only  one  recorded.  The 
hemorrhage  into  the  tissues  may  be  profuse  enough  to  occasion 
the  most  marked  signs  of  acute  anemia.  Pallor  of  the  coun- 
tenance, failure  of  vision,  a  thready  pulse,  air-hunger,  loss  of 

'  Vinay  reports  a  case  in  the  sixth  month  of  pregnancy  after  an  epileptic  fit, 
"Centralbl.  f.  Gyn.,"  No.  7,  1897. 
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consciousness,  and,  finally,  death,  may  all  be  noted  without 
the  slightest  external  escape  of  blood.  An  examination  of 
the  patient  shows  a  tumor  occupying  the  situations  already 
described,  of  varying  size,  and  differing  in  consistency  as  the 
blood  contained  in  it  is  fluid  or  clotted.  If  the  hematoma  is 
submucous,  it  presents  a  dark,  purplish  color,  like  clotted 
blood.  If  it  is  covered  with  skin,  it  presents  a  bluish,  ec- 
chymotic  hue,  although  in  the  labium  majus  the  color  may  be 
the  same  as  in  a  submucous  hematoma.  As  a  rule,  the  swell- 
ing only  appears  after  labor.  It  may,  however,  occur  before 
the  expulsion  of  the  child,  and  it  has  repeatedly  devel- 
oped between  the  birth  of  twins.'  If  the  tumor  is  formed 
during  labor,  it  may  present  a  formidable  obstacle  to  delivery  ;  if 
it  appears  in  the  puerperal  state,  it  may  dam  back  the  lochia  or 
give  rise  to  dysuria  or  to  retention  of  feces.  With  the  history 
of  a  sharp  attack  of  pain  during  labor,  the  subsequent  rapid  de- 
velopment of  a  tumor  along  the  genital  tract  characteristic  in  its 
appearance  and  situation,  the  signs  of  internal  hemorrhage,  the 
diagnosis  of  the  true  condition  ought  not  to  be  difficult ;  and  yet 
a  mistake  is  quite  possible. 

Puerperal  hematoma  has  been  confused  with  varicose  tumors 
of  the  labia,  inguinal  hernia,  and  imursion  of  the  vagina.  Once 
in  Barker's  experience  a  vaginal  hematoma  was  mistaken  for  a 
feted  head,  and  once  for  placenta  prce^na.  Auvard'^  says  that  on 
first  sight  he  took  a  hematoma  o  f  the  anterior  lip  of  the  cervix 
for  a  clot  of  blood  lying  in  the  vagina.  The  Barneses,  ^  in 
describing  their  case  of  cervical  hematoma,  write  that  they  found 
a  fleshy  tumor  projecting  from  the  vulva  which  looked  like  a 
mass  of  coagulated  blood,  or  which  might  have  been  mistaken  for 
an  inverted  uterus.  The  diagnosis  seems  to  be  more  difficult  in 
cervical  hematoma  than  in  those  lower  down  in  the  genital 
canal.  Luckily,  the  former  are  rare.  Besides  the  two  just 
mentioned,  others  are  described  by  Hohl,  Braun,  Earle  (two 
cases),  and  Winckel.*  Hematomata  along  the  genital  canal  may 
burst  soon  after  their  fonnation,  with  appalling  hemorrhage," 
which  may  rapidly  prove  fatal.  In  cases  of  labial  tumors  the 
point  of  rupture  is  likely  to  be  the  boundary-line  between  the 
greater  and  lesser  labia.  A  hematoma  within  the  pelvis  may 
open  into  the  peritoneal  cavity,  with  fatal  hemorrhage.  In  one 
case  under  my  observation  a  large  hematoma  formed  between  the 
layers  of  the  broad  ligament.     Four  hours  later  the  po.sterior 

'  One  case  reported  by  Dewees  ("  Diseases  of  Females."  "  Of  Bloody  Infiltra- 
Uon  in  the  Labia  Pudendi"),  and  six  by  Madame  SasanofT  ("  Annales  de  Gyn6- 
cologie,"  December,  1884).     Four  of  these  latter  cases  died. 

'  "Trav.  Obstet.,"  Paris,  i88<),  t.  i,  p.  44q. 

»  "  .Sys.  of  Obst.  Med.  and  Surg.,"  Philadelphia,  1885.        *  •'  Lehrbuch,"  1889. 
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layer  of  the  broad  ligament  ruptured,  the  bleeding  became  intra- 
peritoneal and  unlimited,  and  the  patient  died  before  1  reached 
her.  After  early  rupture  or  primarj'  incision  of  the  tumor,  the 
hemorrhage  will  almost  surely  be  great,  and  secondary  bleeding 
is  apt  to  occur.  This  accident  does  not  happen,  as  a  rule,  when 
the  tumor  is  opened  after  bleeding  into  it  has  ceased.  ^J 

Winckel  has  thus  summarized  the  terminations  of  puerperal  ^f 
hematoma:   (i)  Death  by  hemorrhage  with   or  without  previous  ^^ 
rupture  of  the  tumor  ;  (2)  deatli  following  suppuration  of  the  sac 
and  septicemia,  most  frequently  after  the  sac  has  been  opened; 
(3)   rupture  of  the  tumor,    with    recover)' ;    (4)  rupture   of  the 
tumor,  with  a  resulting   fistula  ;  (5)  ix.-rfect  recovery  by  absorp- 
tion of  effu.sed  blood,  without  rupture  of  the  sac.      In  fiftj'  cases 
collected  by  Winckel  from   modern   literature  the   tumor  burst 
spontaneously  in  the   first  eight  days  in  twentj'-three.      A  hema- 
toma may  be   evacuated   not   only  by  escape  of  the   contained 
blood  externally,  but  by  diffusion  of  its  contents  under  the  skin. 
Diin    reports   a  case   of  large    iiematoma  of  the    right    labium, 
which  burst  and  at  the  same  time  occasioned  ecchymoses  reach- 
ing to  the  nates  and  to  the  right  knee,  to  the  umbilicus,  and  even 
as  high  as  the  right  axilla.     Suppuration  may  occur  in  a  blood- 
tumor  that  has  not  been  ruptured  at  all,  and   the  effused  blood 
may  be   converted  into  a    large  accumulation   of  pus.      As  these 
abscesses  are  often  in  the  neighborhood  of  the  rectum,  the  pus 
often  acquires  a  fecal  odor,  even  without  a  communication  with 
the  bowel.     A  rectovaginal   fistula  may  result  if  the  hematoma 
breaks  its  way  into  the  rectum  and  also  opens  anteriorly  into  the 
vagina.     Suppuration  is  most  to  be  feared  after  the  blood-tumor 
is  opened  and  its  cavity  is  exposed  to  the  contamination  of  th^_ 
atmosphere  and  of  the  lochial  discharge.  ^| 

Prognosis. — The  formation  of  a  licmatoma  during  or  after  labor 
was  formerly  regarded  as  a  more  dangerous  compUcation  than  it 
is  considered  to-day.  Of  Deneux's  62  cases.  22  died.  Fatal 
cases  have  been  reported  by  Cazeaux,  Lubanski,  Broers,  Seulen, 
■Josenhans,  Hugenberger,  Braun,  and  the  author.  The  cau.ses 
of  death  in  these  ca.ses  were  hemorrhage  (in  two  instances  into  the 
peritonea!  cavity),  septicemia,  and  typhoid  fever  (?).  Blot  col- 
lected 19  ca.ses  since  Deneux's  paper  was  published,  with  5 
deaths.  Perret,  in  an  analysis  of  43  cases,  found  1 7  deaths.  Of 
II   cases  observed  by  Hugenlxrger,''  4  died.     Girard,'   in  an 

>  "  Dublin  Jour.  Med.  Sci.,"  November,  1886. 

•  "  St.  Petersburg  me<i.  Zeitung,"'  1865. 

•  "  Coniribuiion  i  I'tiude  des  Thrombes  de  la  Vul»e  et  dn  V«ein  dans  leuim 
Rapports  avec  la  Grossesne  rt  1' Accouchement,"  "  Thiae  de  Paris,"  1874. 
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analysis  of  120  cases,  found  24  deaths.  Johnston  and  Sinclair* 
report  7  cases  during  seven  years'  service  in  the  Dublin  Rotunda, 
with  2  deaths.  Scanzoni  met  with  15  cases,  i  of  which  died. 
Winckel,  among  50  cases,  found  only  6  deaths.  Of  the  6  cases 
in  his  personal  experience,  not  one  died.  Barker  reports  22  cases 
of  his  own,  of  which  2  died.  Barnes^  reports  2  cases  with  a 
favorable  issue ;  Auvard, '  i  of  cervical  hematoma  that  disap- 
peared by  absorption.  Groom's  3  cases  all  recovered.  Death 
from  a  puerperal  hematoma  at  present  should  be  rare,  especially 
if  the  patient's  general  condition  is  good  and  her  hygienic  sur- 
roundings are  satisfactory. 

Treatment. — If  the  hematoma  is  of  moderate  size,  not  larger 
than  one's  clenched  fist,  the  main  object  of  treatment  is  to  secure 
absorption  of  the  effused  blood,  and  tlius  the  disappearance  of 
the  tumor.  It  may,  however,  be  necessary  to  remove  an  ob- 
struction to  labor  if  the  tumor  develops  before  delivery  ;  to  con- 
trol the  hemorrhage  either  before  or  after  rupture  of  the  sac  ;  to 
treat  the  general  symptoms  of  profuse  bleeding  ;  to  evacuate  the 
contents  of  the  sac  when  suppuration  has  occurred,  and  to  pre- 
vent septic  infection. 

To  secure  the  disappearance  of  a  hematoma  by  absorption 
cleanliness  of  the  parts  and  rest  are  necessary.  If  the  tumor 
is  vaginal  or  cervical,  frequent  irrigation  of  the  vagina  is  ad- 
visable. If  the  effusion  is  subcutaneous,  cooling  lotions  and 
inunctions  with  carbolized  oil  will  often  prevent  inflammation  and 
rupture  of  the  sac.  If  the  tumor  apjiears  before  or  during  labor, 
and  offers  an  obstacle  to  the  delivery  of  the  child,  it  must  be 
freely  opened  ;  the  contents,  whether  fluid  or  clotted  blood, 
evacuated  ;  pressure  exerted  by  a  tampon  of  iodoform  gauze,  in 
order  to  check  the  hemorrhage  ;  while  the  extraction  of  the 
infant  by  forceps  or  after-version  is  hastened  as  much  as  pos- 
sible. To  control  the  hemorrhage  into  the  tissues  before  exter- 
nal rupture  has  occurred,  pressure,  cold,  and  the  internal  admin- 
istration of  ergot  may  be  tried.  An  ordinary  tampon  in  the 
vagina  is  not  admissible,  for  it  would  dam  back  the  lochial  secre- 
tion, and  would  become  foul.  Braun's  colpeurynter,  or  a  large 
Barnes'  bag,  distended  with  ice-water,  is  the  best  appliance,  for 
it  can  be  easily  removed  at  frequent  intervals  to  allow  an  anti- 
septic irrigation  of  the  vagina.  If  it  is  possible  to  avoid  it,  the 
tumor  should  not  be  opened  while  it  is  increasing  in  size,  for 
there  may  be  profuse  hemorrhage  at  the  time  and  a  secondary 
bleeding  later.  This  does  not  occur,  as  a  rule,  when  the  tumor 
is  incised  after  the  effusion  ceases,  and  yet  there  are  two  cases 

'  Barker,  loc.  at.  »  Loc.  cit.  •  Loc.  cit. 
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on  record  in  which  hemorrhage  occurred  from  tumors  opened 
one  and  three  weeks  after  their  formation.'  If  the  tumors  are 
too  large  to  be  absorbed,  or  if  there  is  threatened  gangrene  of 
their  coverings,  they  should  be  ojxrned. 

Ikniatoniata  may  burst  within  tlie  first  few  days  after  their 
formation,  and  tliere  may  be,  in  consequence  of  the  rupture,  an 
alarminj^  hemorrhage.  In  such  cases  it  is  best  to  enlarge  tl)c 
openiiifj  ;  to  turn  out  llie  clots  within  the  tumor  ;  to  search  for 
the  bleeding  vessels,  which  may  be  seen  spurtiny  from  the  walls, 
and  to  apply  a  ligature.  If  this  is  impossible,  and  bleeding  still 
continues,  the  cavity  may  bo  firmly  packed  with  iodoform  gauze, 
firm  externa!  pressure  being  exerted  by  a  large  pad  and  a  T- 
bandage.  The  styptic  salts  of  iron  should  not  be  applied,  for 
such  a  firm,  dense  clot  is  thus  fornaed  that  it  takes  a  long  time 
for  it  to  disintegrate,  the  woman  meanwhile  running  a  risk  of 
septicemia. 

After  the  coverings  of  a  hematoma  are  incised  or  ruptured, 
siip|juration  will  commonly  occur  in  the  aivity  ;  septicemia  must 
be  avoided  in  such  cases  either  by  an  iodoform  tampon  in  the 
abscess-cavity  often  renewed,  or  else  by  frequently  repeated 
antiseptic  injections.  Suppuration  may  occur  before  the  tumor 
has  been  opened  at  all.  In  such  cases  the  pus  must  be  evacu- 
ated. The  opening  should  not  be  delayed  too  long,  especially 
in  suppurating  hematomata  of  the  posterior  vaginal  wall,  or 
fistula;  may  result.  The  general  treatment  for  loss  of  blood  is 
to  be  conducted  in  the  ordinary  manner  when  the  indications  call 
for  it — hypodermatics  of  ether,  brandy,  and  other  stimulants ; 
hot  animal  broths  internally  ;  "auto-infusion  "  by  bandaging  the 
limbs  ;  and  subcutaneous  or  intravenous  infusions  of  a  normal 
salt  solution. 

Non-infectious  Fevers. — Fever  in  the  pueqieral  state  not  due 
to  infection  may  arise  from  emotion,  from  exposure  to  cold, 
from  con.sti[)ation,  from  reflex  irritation  of  any  kind,  from  cerebral 
disease,  from  eclampsia,  from  insolation,  from  syphilis,  from  tlie 
exacerbation  or  persistence  of  an  acute  or  chronic  disease  con- 
tracted during  or  before  pregnancy. 

Emotional  Fever. — In  these  cases  there  is  simply  a  nervous 
stimulation  of  or  a  disturbance  of  balance  in  the  heat-controlling 
centers  of  the  brain,  occasioned  by  some  profound  psychical 
impression — as  grief,  anger,  fear.  The  normal  action  of  these 
brain-centers  may  be  disturbed  by  some  powerful  emotion  which 
profoundly  affects  the  higher  cerebral  functions. 

Another  theory  of  fever  after  emotions  deser\'es  some  con- 


'  Parvin's  "  Obsteuics,"  p.  502. 
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sideradon.  It  is  possible  that  the  profound  mental  action  pro- 
duces a  change  in  the  composition  of  the  blood  or  of  the  fluids 
in  glands  and  muscles,  which,  it  is  well  known,  take  a  part  in 
heat-production.  It  is  possible  that  thus  a  thermogenic  toxin  is 
manufactured. 

There  may,  again,  be  an  excitation  or  paralysis  of  the  vasomotor 
nerves.  That  fever  may  appear  in  consequence  of  emotions,  clin- 
ical evidence  leaves  no  doubt.  The  cause  of  the  fever  being  tran- 
sient, perhaps  momentary,  the  elevated  temperature  quickly  sinks 
to  normal.  It  is  not  in  every  person  that  powerful  emotions  are 
followed  by  an  elevation  of  temperature  to  a  noteworthy  degree. 
There  must,  apparently,  be  predisposing  causes  in  the  nervous 
system  of  the  individual.  Emotional  fever  is  most  often  met  with 
in  children,  in  hysterical  girls,  ^  and  in  women  after  child-birth. 
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Fig.  487. — Chart  of  emotional  fever  from  dread  of  an  operation. 


In  child-bed  there  is  a  curious  irritability  of  the  organism,  a  lack 
of  control  over  the  mental  processe.s.  The  petulant  child,  easily 
swayed  by  and  completely  yielding  to  emotions,  subject  on  slight 
provocation  to  convulsions,  is  a  familiar  picture  ;  and  no  one  can 
overlook  this  same  mental  and  ncr\'ous  character  in  pregnancy 
and  in  the  early  part  of  the  puerperal  state.  It  is  this  condition 
of  the  nervous  system,  apparently,  that  predisposes  to  emotional 
fever.     It  is,  therefore,  not  at  all  uncommon  in  the  puerperium. 

Hunt's*  records  of  seventy-five  cases,  confined  to  women  free 
from  infection  and  inflammation,  in  which  the  temperature  was 

'  The  case  reporte<l  by  Dr.  Matomed  is  a  famous  example  ;  the  tcm|)erature  is 
said  to  have  reached  XlSP  K.  ("Lancet,"  1881,  vol.  ii,  p.  790). 

»  "  Normal  Course  of  Puerperal  Temperature,"  "  Practitioner,"  Ixjndon,  1888, 
p.  81. 
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taken  twice  a  day  in  the  month,  gives  three  apparently  tj-pical  ex- 
amples of  fever  from  emotion.  I  have  seen  a  number  of  examples 
of  emotional  fevers.  I'ailure  to  receive  an  expected  letter,  fear  of 
exposure  in  illegitimate  pregnancy,  the  expected  removal  of 
the  woman's  infant  to  an  asylum,  dread  of  an  operation,  and  a 
variety  of  mental  disturbances  have  given  rise  in  my  experitnce 
to  a  high  but  transitory  fever.  Figure  487  shows  the  tempera- 
ture record  of  a  typical  case.  There  had  been  one  operation  for 
suppuration  in  the  breast  in  a  hospital  ward.  It  was  witncsiwi 
by  two  puerperal  patients.  One  of  tliese,  a  young  girl,  shortly 
after  experienced  pain  in  the  breast.  She  at  once  conceived  a 
morbid  dread  of  an  operation  in  her  own  ca.se.  The  beginning 
elevation  of  temperature  in  the  chart  indicates  tiie  commence- 
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Fig.  4S8. — Chart  of  fever  case  from  exposure  lo  cold.  The  patient  left  her  b 
twice  against  orders,  in  her  bare  feet  and  nightgown.  Each  time  there  wast  i 
of  temperature,  quickly  subsiding. 


ment  of  engorgement  and  pain  in  the  breast.  These  symptoms" 
continued  for  a  few  days,  when,  after  lying  awake  all  nighi^n 
brooding  on  the  subject,  the  girl's  temperature  began  to  rise  t^H 
the  morning,  finally  reaching  the  height  indicated  on  the  chat^^ 
The  only  antipyretic  employed  was  the  emphatic  assurance  of  tlie 
resident  physician  that  there  was  not,  and  would  not  be, 
slightest  excuse  for  an  incision  in  the  breast.  The  patient's 
being  allayed,  her  temperature  quickly  sank  to  normal,  whe^e^ 
remained. 

Fever  from  Exposure  to  Cold. — In  the  sensitive  condition 
puerpera-  it  is  not  uncommon  to  see  a  febrile  reaction 
undue  exposure.     A  careless  nurse  or  attendant  may  be  resp 
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sible  for  too  low  a  temperature  in  the  lying-in  room,  or  for  ill- 
regulated  ventilation,  or  for  insufficient  or  ill-arranged  bed- 
clothing.  A  wilful  patient  may  leave  her  bed  too  soon  and 
expose  herself,  thinly  clad,  to  cold  (Fig.  488). 

Fever  from  Constipation. — Schroeder*  says  that"  among  the 
causes,  aside  from  infection  and  local  inflammations,  which,  with 
special  frequency,  produce  fever  in  the  puerperal  state,  overdis- 
tention  of  the  intestines  with  fecal  masses  should  be  given  a  fore- 
most place."  This  statement  is,  I  think,  exaggerated.  Every 
practitioner  of  obstetrics,  however,  sees  examples  of  this  sort  of 
"  puerperal  fever  "  (Fig.  489). 
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Fig.  489- — Chart  of  a  woman  constipated  for  six  days  in  the  latter  part  of  the 
pnerperal  state.  There  had  been  one  movement  of  the  bowels,  five  days  after  labor, 
and  then  none  for  six  days.  A  large  dose  of  castor  oil  and  an  enema  reduced  the 
temperature  to  normal  in  a  few  hours. 


The  temperature-chart,  figure  489,  is  that  of  a  woman  in 
the  Philadelphia  Hospital  who  had  had  but  one  evacuation  of 
the  bowels — on  the  fifth  day — in  the  eleven  days  succeeding 
delivery.  The  temperature  rose  to  a  great  height,  but  fell  im- 
mediately after  a  large  dose  of  castor  oil  and  the  administration 
of  an  enema,  which  produced  an  enormous  fecal  evacuation. 

Fever  from  Reflex  Irritation. — Physical  irritation,  as  well  as 
psychical,  may  be  reflected  in  general  elevation  of  the  body- 
temperature  during  the  puerperal  state.  The  irritating  point  is 
most  often  in  the  breast.  There  may  frequently  be  found,  in 
women  of  sensitive  nervous  organism,  a  well-marked  fever,  which 

»  "  Lehrbuch,"  8.  Aufl.,  S.  803. 
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can  be  traced  to  no  other  cause  than  engorgement  and  distention 
of  the  nianimarv'  ghind.  There  is  usually  a  liistorj'  of  exposure 
to  cold  or  drafts  of  air  in  nursing  tiie  child.  For  twenty -four 
hours  afterward  there  may  be  liigli  fever  and  every  evidence  of 
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Fig-  490- — Reflex  fever  from  mammary  cmgcstion. 

linding  pus. 


*  RreasI  iiici'ied  without 


acute  illness.  Hot  fomentations  on  the  breast,  evacuation,  sup- 
port of  the  gland,  and  a  saline  purge  dissipate  the  symptoms  m 
24  hours.  The  a[i]X'iidL-d  temperature-chart  (Fig.  490)  illus- 
trates the  influence  of  mammar)'  conge.stion  upon  the  temperature. 
A  young  primipara  developed,  on  the  eighth  day  of  the  pueqx;ral 
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State,  apparently  an  acute  mastitis.  The  pain,  the  redness  of  the 
skin,  the  swelling  of  the  breasts,  and  the  course  of  tlie  tempera- 
ture indtcatcii  that  suppuration  had  occurred.  Consequently,  a 
deep  incision  was  made  into  the  gland;  there  was  free  bleeding,  but 
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not  a  drop  of  pus  was  found.  Immediately  after  the  incision, 
which  relieved  the  engorgement  of  the  breast  and  the  tension  of 
the  skin,  the  temperature  fell  to  normal. 

The  focus  of  irritation  may  be  anywhere  in  the  body.  A 
primipara  was  delivered  under  my  care  without  difficulty  of  a 
healthy  infant.  During  the  early  part  of  the  puerperal  state  she 
complained  of  a  constant  and  distressing  headache ;  diarrhea 
appeared,  which  resisted  treatment,  and  the  woman's  mental  state 
tended  rapidly  toward  pronounced  melancholia.  There  was 
fever,  apparently  of  a  septic  character.  On  the  ninth  day  the 
body  of  a  tape-worm  fourteen  and  one-half  feet  long  was  passed 
from  the  bowel,  and  shortly  after- 
ward the  temperature  became  nor- 
mal. 

The  great  elevation  of  tempera- 
ture which  often  follows  perforation 
of  the  uterus  into  the  peritoneal 
cavity,  appearing,  as  it  commonly 
does,  immediately,  should  also  be 
attributed  more  to  an  intense  reflex 
irritation  than  to  septicemia.  The 
chart,  figure  492,  is  from  a  case  in 
which  the  placenta  was  abnormally 
adherent  Separation  was  accom- 
plished four  hours  after  delivery  by 
means  of  the  fingers  and  a  curet. 
Ulceration  of  a  limited  area  in  the 
placental  site  followed,  which  ended 
.in  perforation  and  death  on  the  third 
day.  High  fever  occasionally  appears 

in  consequence  of  an  acute  retrodisplacement  of  the  puerperal 
uterus,  sometimes  as  late  as  the  fourth  week.  If  the  rise  of 
temperature  is  simply  due  to  irritation,  it  subsides  within  a  few 
hours  after  the  uterus  is  replaced. 

Fever  in  the  Puerperal  State  from  Cerebral  Disease. — 
A  puerpera  might  have  a  tumor  in  the  brain  or  spinal  cord,  in- 
sular sclerosis,  locomotor  ataxia,  or  degenerative  changes  in  the 
brain — all  of  which  could  give  rise  to  elevations  of  temperature. ' 
It  is,  however,  to  cerebral  hemorrhages  and  embolism  that  one 
should  usually  look  for  an  explanation  of  fever  arising  from  brain 
disease,  for  these  accidents  are  by  no  means  rare  in  the  puerperal 
state  ;  and  if  the  hemorrhage  or  embolism  affects  certain  regions, 
a  rise  of  temperature,  often  to  a  great  height,  is  almost  sure  to 

'  W.  Hale  White,  "  The  Theory  of  a  Heat-center,  from  a  Clinical  Point  of 
View,"  'Guy's  Hospital  Reports,"  1884,  p.  49. 
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follow.  A  temperature  of  lo8°  in  the  axilla  has  been  noted  in  a 
case  of  cerebral  embolism  following  child-birth. ' 

Fever  with  Eclampsia. — It  i.s  justifiable  to  put  the  fever  of 
eclampsia  among  the  nan-infectious  fevers  of  the  puerperal  state. 
Winckcl,'^  writing  in  1878,  said  he  had  observed  and  had 
called  attention  to  the  fever  acconi[)anying  eclampsia  fifteen 
years  before  ;  he  was  accordingly  the  first  to  refer  to  iL  Boumc- 
ville  and  Budin  published  this  fact  as  an  original  discover)' in 
1872. 

With  each  convulsion  there  is  a  notable  rise  of  temperature, 
until,  finally,  the  fever  may  run  very  high. 
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Insolation. — ^Sun-stroke,  or  heat-stroke,  is  by  no  means  an 
impossible  accident  to  lying-in  women   in  the  torrid  tempera^^f 
ture  of  the  American  summer.     The  only  case,  howev'er.  tha^* 
I  know  of  occurred  at  sea  in  a  ship  sailing  from   France   to 
New  Orleans.'     The  cabin   in  which   the   woman  was  confin 
was    hot   and    ill-ventilated.     The  temperature   of  the  air  w 
93.4°   F.     A  portion   of  the  membranes  was  left  behind,   a: 
the  discharge  was  offensive,  but  there  was  no  fever.     On  th 
fourth  day,  however,  the  temperature  rose   to  104°,  and  shortly 


i 


•  Nere,  "  A  Case  of  Cerebral  Embolism  with  Hypeipyreida  following  Child- 
birth," "l.ancet,"  1884,  ii,  p.  103. 

'  "  Path.  u.  Therap.  ties  Wochenbettes,"  3.  Aufl.,  1878,  S.  493. 

•Skinner,    "Sur    un   Cas    d'llyperthermie    posl-paerpirale,"    "  Lo 
mMicale,' '  1887,  p.  269. 
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after  mounted  to  109.4°  in  the  rectum.     The  woman  ultimately 
recovered. 

Syphilitic  Fever. — Mewis,*  from  an  analysis  of  167  cases 
of  syphilis  in  lying-in  women,  came  to  the  conclusion  that  the 
influence  of  the  puerperal  state  upon  the  local  lesions  of  the 
disease  was  a  favorable  one,  but  he  called  attention  to  a  spe- 
cial tendency  in  syphilitic  women  to  specific  febrile  action  and  to 
peri-uterine  inflammations  during  the  puerperium.  Fournier's 
discovery  of  a  specific  syphilitic  fever  naturally  turned  the 
attention  of  French  writers  and  students   to   this   matter,  and 


Fig.  494. — Temperature-chart  of  syphilitic  fever. 


there  were  four  elaborate  theses  on  the  subject  written  in  the 
years  1885-86  in  Paris. " 

It  appears  from  these  studies  that  the  proportion  of  syph- 
ilitic fever  to  be  looked  for  in  women  after  child-birth  is  only  a 
trifle  over  two  per  cent,  of  women  affected  with  the  disease. 
In  my  experience  with  syphilitic  women  in  child-bed,  the 
disease  has  complicated  puerperal  convalescence  by  the  re- 
tention within  the  uterus  of  the  hypcrtrophied  deciduous 
membrane,'  which  is  so  often  seen  as  a  result  of  syphilis,  by 

'"Zeitscbr.  f.  Geburtsh.  u.  Gyn.,"  lid.  iv,  H.  I. 
^  Combes,  "  Suites  des  Couches  chcz  les  Syphilitiques,"  Paris,  1886. 
'  See  Kaltenbach  on  "  Syphilitic  Endometritis  in  Pregnancy  and  the  Puerperal 
State,"  "  Zeitschr.  f.  Ueburtsh.,"  lid.  ii,  S.  225. 
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adherent  placenta,  by  the  development  of  pelvic  exudates,  and, 
as  in  one  instance,  by  septic  infection,  which  occurred  in  con- 
sequence of  large  ulcerated  surfaces  in  the  vagina  that  had 
developed  during  pregnancy. 

Persistence  or  Exacerbation  of  Febrile  Affections  In  the 
Puerperal  State. — A  woman  may  acquire  any  of  tlie  acute 
or  chronic  fevers  during  pregnancy,  which  may  persist  in  the 
pueqjeral  state  or  take  on  new  activity  during  that  period. 
This  is  true  of  all  the  infectious  diseases,  but  particularly  so 
of  phthisis.  The  effect  of  labor  upon  the  course  of  phthisis 
has  interested  many  observers.  It  has  been  asserted  that  the 
disease  makes  no  progress,  or,  at  least,  is  verj^  much  retarded 
in  the  puerperal  state.  There  is  a  fictitious  appearance  of 
regained  health  in  the  woman  by  reason  of  the  accumulation 
of  fat  to  which  pregnancy  disposes.     The  lait)',  therefore,  aitcr- 
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Fig.   49S- — Fever-chart  of    woman    wilh   advanced  ptitliisi;^  in  (jrcgnancy  and   llie 

puerperml  state. 


tain  the  idea  that  it  is  an  advantage  for  the  phthisical  woman 
to  become  pregnant.  No  mistake  could  be  more  unfortunate. 
The  drain  and  strain  of  the  child-bearing  processes  are  often 
accountable  for  the  origin  of  phthisis  in  a  woman  disposed 
to  tuberculosis,  and,  if  the  disease  already  e.vists,  there  is  after 
delivery  an  exacerbation  of  the  fever,  an  aggravation  of  the 
pulmonarj'  symptoms,  and  a  rapiil  loss  of  strength  and  vitality, 
which  shortens  the  patient's  life  by  many  months.  It  is  the 
duty  of  a  physicijin  to  advise  the  tuberculous  subject  against 
marriage  or  maternity. 

Acute  Intercurrent  Affections  in  the  Puerperal  State. — 
Any  one  of  the  acute  diseases  may  fasten  itself  upon  a  woman  after 
confinement.  They  acquire  a  special  interest  in  this  condition,  for 
their  course  is  often  modified,  the  prognosis  is  commonly  graver, 
and  the  diagnosis  is  more  difficult.  It  is  often  difficult  and 
occasionally  impossible  to  distinguish  certain  diseases — as  crysip- 
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elas,  diphtheria,  malaria,  scarlet  fever,  and  typhoid  fever,  occurring 
during  the  lying-in  period — ^from  septic  infection. 

Pneumonia. — Pneumonia  does  not  attack  women  so  often  as 
it  does  men,  but  it  is  more  fatal  in  the  former.  Pregnancy  and 
the  puerperal  state  are  grave  complications  of  the  disease.  They 
increase  the  gravity  of  the  symptoms  and  make  the  prognosis 
unfavorable.  Pneumonia  more  frequently  attacks  a  woman  dur- 
ing the  nine  months  of  pregnancy  than  during  the  six  weeks  of 
the  puerperal  state,  but  the  pneumonia  of  pregnancy  often  be- 
comes a  complication  of  the  puerperium,  for  frequently  the 
disease  induces  a  premature  expulsion  of  the  ovum  at  the  height 
of  the  attack,  and  convalescence  or  death  occurs  in  the  lying-in 
period.  In  43  cases  of  pneumonia  in  pregnancy  collected  by 
Ricau,'  there  was  premature  expulsion  of  the  fetus  in  21. 
From  these  statistics  it  further  appears  that  the  likelihood  of 
the  accident  is  increased  after  the  sixth  month.  In  28  of  the 
43  observations  the  women  had  not  passed  the  sixth  month  of 
pregnancy ;  of  this  number  1 1  aborted.  Of  the  other  cases, 
however,  15  in  number,  in  which  the  pregnancy  was  past  six 
months,  there  was  premature  labor  in  10  instances. 

The  prognosis  of  pneumonia  in  pregnant  women  is  grave. 
Of  Ricau's  43  cases,  12  died:  5  before  the  sixth  month;  7 
after  it.  The  infants  were  expelled  in  21  cases  prematurely; 
and  of  those  which  had  reached  sufficient  development  to  e.xist 
outside  the  uterus  the  majority  died.  Tarnier  '^  sums  up  the 
outlook  for  mother  and  child  in  the  following  way  :  The  more 
advanced  the  pregnancy.the  greater  the  probability  of  an  e.xpul- 
sion  of  the  fetus,  the  graver  the  prognosis  for  mother  and  child. 

Treatment. — ^A  discussion  of  the  medical  treatment  of  pneu- 
monia has  no  place  here.  A  consideration  of  the  obstetrical 
treatment  of  the  di.sease  when  it  attacks  the  pregnant  woman 
is  important  and  is  best  handled  by  the  obstetrician.  The  ques- 
tion to  be  decided  by  him  is  whether  he  will  induce  labor 
or  avoid  interference.  Pregnancy  complicates  pneumonia  by 
mechanically  increasing  the  difficulty  of  respiration,  by  calling 
upon  the  heart  for  extra  work,  and  by  demanding  unusual 
facilities  for  disposing  of  the  waste-products  of  two  organisms, 
part  of  which  should  be  discharged  through  the  lungs.  It 
would  seem,  therefore,  that  the  uterine  cavity  should  be  emptied 
for  the  mother's  sake,  more  especially  as  the  infant  deserves 
but  small  consideration,  being  almost  certainly  doomed.     But 

>"Th4sede  Paris,"  1874. 

'  Tarnier  et  Budin,  "  Trait*  de  I'Art  des  .\ccouchements,"  t.  ii,  Paris,  1886. 
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the  evacuation  of  the  uterus,  the  contraction  of  its  walls,  and 
great  diminution  of  its  blood-supply  favor  a  determination  of 
Mood  to  other  internal  oi^ans,  among  them  the  lungs.  The 
exhausting  discharges  of  the  puerperal  state,  moreover,  may 
fiitally  waste  the  patient's  strength,  while  in  her  feeble  and 
unresisting  condition  it  is  possible  at  least  to  have  a  general 
septic  infection  added  to  the  pulmonary  disease.  Statistics  cer- 
tainly do  not  speak  in  favor  of  artificially  inducing  abortion  or 
premature  labor.  Matton  ^  says  that  of  18  cases  in  which  preg- 
nancy was  interrupted  9  women  died,  while  in  20  women  who 
suffered  from  pneumonia  without  abortion  but  i  succumbed. 
Tamier  justly  remarks  that  in  the  former  series  the  disease  was 
probably  more  malignant,  and  that  this  fact  accounted  for  the 
abortions  as  well  as  for  the  &tal  issue  in  so  large  a  proportion ; 
and  of  the  20  cases  it  was,  perhaps,  on  account  of  a  mild  attack 
<^  the  disease  that  none  aborted  and  but  i  died.  There  are, 
however,  2  recorded  cases  in  which  death  occurred  without  the 
previous  interruption  of  pregnancy.  Chatelain's  '  statistics  in- 
clude 39  cases  ;  in  10,  abortion  occurred  ;  in  9,  pronature  labor 
was  induced.  Of  the  19,  10  died,  and  of  the  remaining  20,  10 
also  died,  showing  that  litde  was  gained  by  the  interruption  of 
pregnancy.  It  must  be  remembered,  too,  that  it  requires  con- 
siderable time  and  also  a  certain  amount  of  operative  interference 
to  induce  abortion  or  premature  labor,  and  during  the  process 
the  woman  may  die.  On  the  other  hand,  it  is  an  undoubted  fact 
that,  temporarily  at  least,  the  symptoms  are  often  somewhat 
relieved  after  the  expulsion  of  the  uterine  contents. 

My  experience  embraces  5  cases  of  pneumonia  in  pregnancy 
and  3  in  the  puerperium.  Of  the  5  women  attacked  during 
pregnancy,  all  expelled  their  infants  prematurely,  3  died,  and 
2  recovered.  One  of  the  latter  had  double  pneumonia.  Of 
the  3  women  who  acquired  the  disease  after  labor,  i  died  and  2 
recovered.  Of  the  5  infants  bom  in  the  midst  of  the  disease, 
4  died. 

Pleurisy  may  possibly  complicate  the  puerperal  state.  It 
would  be  simply  an  intercurrent  affection,  to  be  treated  on  gen- 
eral principles.  It  does  not  influence  the  course  of  pregnancy, 
nor  is  it  influenced  by  the  woman's  condition. 

The  Exanthemata. — Scarlet  Fever. — Although  this  disease 
in  the  puerperal  state  has  attracted  much  attention  and  aroused 
extended  discussion  among  medical  writers,  there  are  still  several 
points  in  its  relationship  with  the  puerperium  in  dispute.     It  is 

•  "Jour,  de  Mid.  de  Bruxelles,"  1872,  p.  412. 
'  Ibid.,  1870.  t.  1,  pp.  430,  516,  and  t.  li,  p.  II. 
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not  strange  that  there  should  be  some  confusion  and  difference 
of  opinion  in  regard  to  scarlet  fever  in  the  puerpera,  for  its  course 
is  often  much  modified  by  the  woman's  condition  ;  it  may  be 
complicated  by  the  coexistence  of  septic  infection  ;  there  may  be, 
on  the  other  hand,  scarlatiniform  rashes  in  the  course  of  septi- 
cemia, although  scarlatina  is  excluded ;  and,  moreover,  there 
may  be,  in  certain  cases,  after  infection  with  the  poison  of  scar- 
latina, a  train  of  pelvic  symptoms  indistinguishable  from  that 
which  commonly  follows  the  entrance  into  the  body  of  septic 
micro-organisms. 

Frequency. — Scarlet  fever  is  a  rare  complication  of  the  puerperal 
state.  Prior  to  1876  Olshausen  ^  collected  134  cases  ;  Winckel  ^ 
saw  one  in  Rostock  ;  single  cases  are  likewise  reported  by  Pal- 
mer,* Parvin,*  Busby,^  Harvey,*  Cummins,'  and  the  author. 
Braxton-Hicks  *  asserts  that  he  has  met  with  37  cases  (!),  chiefly 
in  consulting  practice.  Epidemics  of  scarlet  fever  among  puer- 
peraj  are  described  by  Boxall  '  and  Meyer,  ^  *  in  which,  respec- 
tively, 16  and  18  women  were  attacked  by  the  disease.  In  the 
discussion  on  Boxall's  paper,  several  members  of  the  London 
Obstetrical  Society  related  individual  experiences  with  the  dis- 
ease. It  can  not  be  asserted  that  puerperae  are  peculiarly  dis- 
posed to  scarlet  fever.  Epidemics  occur,  it  is  true,  in  lying-in 
hospitals  at  long  intervals,  but  the  proportion  of  patients  at- 
tacked is  never  very  large.  During  the  epidemic  in  the  Ma- 
ternity Hospital  of  Copenhagen,  described  by  Meyer,  only  about 
one  per  cent,  of  the  lying-in  patients  acquired  the  disease.  Box- 
all  says  that  40  women  were  exposed  to  the  contagion  of  scarlet 
fever  during  an  epidemic,  without  the  slightest  detriment  to  their 
health.  During  the  years  1871-85  there  were  only  2  cases  of 
scarlet  fever,  in  the  lying-in  period,  among  the  patients  at  the 
Copenhagen  Maternity  ;  in  six  years  but  3  cases  of  the  kind  were 
seen  in  the  hospital  for  infectious  diseases  (Meyer).  In  a  ten 
years'  hospital  service  in  the  Philadelphia,  Maternity,  and  Uni- 
versity Hospitals,  I  have  seen  but  2  cases  of  true  scarlet  fever  in 
the  puerperium. 

Infection  and  Incubation. — ^Women  after  child-birth  may  be 

>  "  Archiv  f.  Gyn.,"  Bd.  ix,  S.  169. 

»  "  Path.  u.  Therap.  des  Wochenbettes,"  1878,  p.  529. 

•"Cincinnati  Lancet-Clinic,"  1887,  ix,  481. 

«  "  Amer.  Jour.  Med.  Sci.,"  1884,  179.  »  Ibid.,  1887,  p.  394. 

«  "  Scarlet  Fever  and  the  Puerperal  State,"  "  N.  Y.  Med.  Record,"  1886,  xxx, 
376.  '  "  British  Med.  Jour.,"  1884,  i,  760. 

«  "  Ixindon  Obst.  Trans.,"  vol.  xii,  pp.  44-113. 

•  Abstract  from  "  London  Obst.  Trans."  in  ".Amer.  Jour,  of  Obstetrics,"  1888, 
PP-  547.  553.  666. 

10  '•  Ueber  Scharlach  bei  WSchnerinnen,"  "  Zeit.  f.  Geburtsh.,"  Bd.  xiv,  S.  289. 
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infected  with  the  poison  of  scarlet  fever  in  the  ordinary  manner — 
through  the  throat— or  through  wounds  in  the  genitalia.  The 
latter  statement  has  been  disputed,  but  the  short  period  of  incu- 
bation, the  &ct  that  the  rash  often  begins  at  the  vulva  and  spreads 
thence  over  the  trunk,  the  common  occurrence  of  pelvic  inflam- 
mations, and  the  fact  that  the  diphtheric  patches  usually  seen 
in  the  throat  of  scarlet-fever  patients  are  met  with  commonly  in 
the  vagina  when  the  disease  attacks  a  lying-in  woman,  while  the 
thn^t  is  affected  to  a  minor  degree  or  entirely  spared — all  indi- 
cate the  genitalia  as  the  point  of  entrance  for  the  specific  materies 
morbi.  It  is  likely  that  the  majority  of  women  affected  during 
the  puerperium  are  infected  by  actual  contact  with  the  disease 
germs  on  fingers  or  instruments  inserted  in  the  vagina ;  but  it  is 
quite  possible  that  the  poison  of  the  disease  may  be  drawn  into 
tile  throat  from  the  atmosphere  or  maybe  conveyed  to  the  geni- 
talia by  the  same  medium.  Before  the  adoption  of  antiseptic 
measures  in  surgical  practice  it  was  well  understood  that  the  poi- 
son of  scarlet  fever  might  find  entrance  to  the  body  through  a 
solution  of  continuity  in  the  skin  and  mucous  membranes.  Paget 
long  ago  pointed  out  that  the  wounded  are  more  susceptible 
to  scarlatina.  ^  The  woman  af^  child-birth  is  always  a  wounded 
person,  and  she  is  therefore  more  susceptible  to  attacks  of  the 
disease.  This  puerperal  susceptibility  explains  the  cases  which, 
exposed  to  the  contagion  during  pregnancy,  only  manifest  the 
symptoms  of  the  disease  after  labor,  the  poison  lying  dor- 
mant for  varying  lengths  of  time  until  its  invasion  of  the  body  is 
facilitated  by  the  wounds  and  abrasions  which  always  attend 
parturition  (Olshausen).  This  mode  of  entrance  would  also 
explain  the  short  period  of  incubation  when  scarlet  fever  attacks 
a  puerpera.  Ordinarily,  five  to  seven  days  intervene  between 
the  date  of  infection  and  the  appearance  of  the  first  general 
symptoms.  In  the  puerperal  state,  however,  the  time  of  incu- 
bation is  shortened  to  twenty-four  or  forty-eight  hours  (Senn, 
Hervieux,  Olshausen).  In  one  of  my  cases  the  patient,  two 
weeks  before  her  confinement,  had  handled  some  old  linen  that 
had  been  used  in  a  fatal  case  of  scarlatina  ten  years  before.  She 
developed  a  violent  and  typical  attack  of  scarlet  fever  forty-eight 
hours  after  her  delivery. 

Olshausen  ^  says  that  four-fifths  of  all  puerperae  attacked  will 
manifest  the  first  symptoms  at  some  time  in  the  first  three  days 
after  labor  ;  and  this  fissertion  has  been  supported  by  the  major- 
ity of  the  cases  reported  since  the  appearance  of  his  article. 

Symptoms  and  Diagnosis. — A  frank  case  of  scarlet  fever  in 

*  See  also  Hofla,  Volkmann's  "Samml.  klin.  VoitrSge,"  No.  292. 

•  Lot.  cit. 
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the  puerperal  state  is  as  easily  recognizable  as  it  is  under 
any  other  circumstances  in  the  adult  male  or  female.  But 
"  in  rare  instances  the  disease  may  assume  a  masked  form 
in  which  the  ordinary  signs  of  scarlatina  are  absent,  or  so  slight 
and  evanescent  as  to  escape  observation,"  and  "  in  some  such 
cases  the  only  manifestation  of  the  illness  may  be  found  in 
signs  usually  referred  to  septic  poisoning  ' '  (Boxall).  ^  It  is,  more- 
over, a  well-recognized  fact  that  one  of  the  manifestations  or 
accompaniments  of  septicemia  in  occasional  cases  is  the  appear- 
ance of  a  scarlatiniform  rash.  And,  again,  there  are  reported, 
from  time  to  time,  erythematous  eruptions  in  the  puerperal  state 
resembling,  on  the  one  hand,  the  rash  of  scarlet  fever,  and,  on  the 
other,  the  eruption  sometimes  associated  with  general  sepsis,*  and 
yet  apparently  unconnected  with  either  of  these  diseases.  Finally, 
there  may  coexist  in  the  same  individual  local  inflammations  about 
the  pelvic  organs  of  septic  origin  and  a  general  infection  of  the 
whole  organism  with  the  poison  of  scarlet  fever.  It  is  obvious, 
therefore,  that  a  definite  diagnosis  of  scarlet  fever  in  the  puerperal 
state  may  be  difficult  or  even  impossible.  The  diffuse  nature  of 
the  rash,  followed  by  desquamation  ;  the  characteristic  appear- 
ance of  the  tongue  ;  the  affection  of  the  throat ;  the  more  exag- 
gerated diphtheroid  inflammation  of  the  vagina ;  the  exposure 
to  the  contagion  of  the  disease ;  the  occurrence  of  scarlatinous 
nephritis ;  finally,  the  infection  of  those  who  come  in  contact 
with  the  patient  and  the  subsequent  outbreak  in  them  of  a  typi- 
cal case  of  the  disease,'  make  tlic  diagnosis  certain.  But  there 
are  cases  in  which  the  existence  of  the  disease,  with  symptoms 
closely  resembling  sepsis,  is  overlooked,  or,  if  suspected,  is  only 
inferred. 

Tlu  Peculiarities  of  Scarlet  Fever  in  the  Puerperal  State. — 
Olshausen  asserts  that  scarlet  fever  is  modified  in  three  ways  when 
the  disease  appears  during  the  puerperium  ;  it  almost  always 
appears  in  the  first  three  days  after  labor  ;  the  throat  complica- 
tions are  slight ;  the  eruption  appears  quickly,  is  rapidly  diffused 
over  the  body,  and  is  apt  to  assume  a  dark-red  color.  Winckel 
states  that  convalescence  is  commonly  tedious.  A  careful  study 
of  the  published  cases  must  convince  any  one  that  scarlet  fever 

'  Braxton-Hicks  takes  an  extreme  position  in  this  connection.  He  says  that 
among  sixty-eight  cases  of  puerperal  diseases  in  his  practice  for  which  there  was  a 
demonstrable  cause,  thirty-seven  were  due  to  scarlet  fever.  This  is,  no  doubt,  an 
overestimate,  and  it  has  not  met  with  general  acceptance.  Even  Boxall's  moderate 
statement,  however,  has  a  long  list  of  names  arrayed  in  opposition  to  it,  but,  to  the 
writer's  mind,  the  weight  of  evidence  is  distinctly  in  favor  of  his  view. 

*  This  word  is  used,  in  default  of  a  better,  to  designate  infection  by  the  com- 
moner pyc^enic  micro-organisms. 

•  See  the  cases  rejwrted  by  Palmer  and  Harvey,  lof.  cit. 
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exercises  an  unfavorable  influence  upon  the  puerperal  stale. 
The  milk-secretion  is  often  lessened,  if  not  suppressed ;  there 
is  often  some  clianije  in  the  lochia,  denoting  probably  an 
cxanthematous  endometritis  or  a  diphtheric  inflammation  of 
the  vagina.  In  a  number  of  the  cases  reported,  fetid  lochia  is 
noted;  in  some  a  "peculiar  odor"  is  described;  the  only 
change  noticed  may  be  an  increase  or  a  return  of  the  lochia 
rubra.  In  a  considerable  proportion  of  all  the  cases  the 
discharges  from  the  genitalia  are  unaffected.  In  10  of  the 
cases  reported  by  Meyer  rheumatic  complications  were  ob- 
served. In  31  of  the  cases  collected  by  Olshausen  there  was 
an  evanescent  tenderness  over  the  uterus.  The  occurrence  of 
pelvic  inflammation  is  reported  in  so  large  a  proportion  of  the 
entire  number  of  cases  that  the  association  can  not  be  a  mere 
coincidence.  Of  Meyer's  cases,  for  instance,  6  presented  evidence 
of  peri-  and  parametritis.  It  is  possible  that  the  specific  poisoo^^ 
of  scarlet  fever  is  capable  of  causing  a  jK-lvic  peritonitis  or  3a^| 
inflammation  of  the  pelvic  connectise  ti.ssuc  when  it  enters  the^^ 
body  through  the  wounds  along  the  genital  tract  or  finds  en 
trance  to  the  peritoneal   cavitA'  through   the   tubes.     Or, 


haps,  there  may  be  a  '•  mixed  infection,"  as  happens  in  gonor 
rhea.      Whatever    the    explanation,    it  is    highly   probable  that 
pelvic  inflaiiiniatioii   may  occur  as  a  consequence  of  scarlatinous 
infection  during  or  .ifter  labor.      Diarrhea  may  develop  early 
the    attack.      It    is    an    unfavorable  sign.      Of   21    women 
Olshausen's  series  thus  affected,  i  5  died. 

Prognosis. — If  the  attack  is  a  frank  one ;  if  the  genitalia  are 
not  much  involved  ;  if  the  pelvic  tissues  are  not  extensively  in- 
flamed, the  woman  will  probably  recover.     It  would  scarcely 
correct,  however,  to  assert  that  the  prognosis  of  scarlet  fever  t 
the  pueqieral   state   is  favorable.     The  death-rate  among   Ol: 
hausen's  cases  was  48  per  cent.  ;  of  those    infected  immediate 
after  labor,  75  percent.      Of  Meyer's  18  cases,  I    died.      The 
cases    observed   by    Martin    all   died.       Of   Braxton-Hicks'  3, 
patients,  27  died.     Many  of  these,  however,  were  not  cases 
scarlet  fever,  but  were  probably  cases  of  puerperal  infection  with' 
a   .septic   er\thema.      Galabin  '  twice  saw  fatal  peritonitis  durin 
desijuamation.      On  the  other  hand.  Hervieux  had  7  cases  whi 
ended  favorably.     All  of  Boxall's  cases  recovered.     Ixgendre 
reports  23  cases  without  a  death.    The  single  examples  reporti 
by  Palmer,  Parvin,   Ru.sey,  Harvey,  and  Cummins    all   ended  11 
recover)'.      The  two  patients  under  my  obser\'ation  recovered 


^ 


•  Discussion  on  Uoxali's  paper,  /oe.  cit. 


»  Se«  P«rvin,  /«•.  <tt. 
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In  scarlet  fever,  as  in  all  the  contagious  diseases  of  the  puer- 
perium,  the  patient  must  be  isolated  and  should  not  be  allowed 
to  nurse  her  child. 

Erythematous  Rasbes  In  the  Puerperal  State. — A  rash  some- 
what  resembling  the  exanthem  of  scarlet  fever  sometimes  makes 
its  appearance  on  the  skin  of  a  puerpera,  but  a  distinction 
can  usually  be  made  between  the  two.  In  the  simple  erythema 
there  is  apt  to  be  a  moderate  and  evanescent  fever,  ^  the  pulse  is 
rapid,  and  in  most  cases  fetid  lochia  is  noted,  *  with  some  uterine 
or  pelvic  tenderness  ;  there  is  often  intense  itching  and  usually 
desquamation  ;  miliaria  often  make  their  appearance,  especially 
on  the  abdomen  under  the  binder,  and  there  may  be  desqua- 
mation. The  eruption  is  very  likely  the  expression  of  a  sep- 
tic infection,  usually  of  a  mild  degree ;  but  occasionally  ery- 
thema may  be  associated  with  the  gravest  forms  of  septicemia. 
Mackness  explains  the  eruption  by  the  supposition  that  some 
septic  products  are  evacuated  through  the  sweat-glands,  irritat- 
ing the  skin  and  producing  a  general  hyperemia.  His  theory  is 
supported  by  the  fact  that  the  rash  is  at  first  punctate,  seeming 
to  begin  usually  at  the  hair-bulbs,  and  soon  after  becoming 
diffuse.  The  belief  in  the  septic  nature  of  the  eruption  is  shared 
by  Winckel,  Kaposi,  Maygrier,  Geneix,  Farre,  and  many  others. 
TTje  superficial  resemblance  that  this  affection  bears  to  scarlet 
fever  has  led  many  observers  into  error.  Raymond  ^  would 
have  one  believe  that  the  eruption  is  the  manifestation  of  an 
attenuated  form  of  scarlet  fever.  With  the  same  idea  in  mind 
Gueniot  calls  the  rash  scarlatinoid.  It  is  likely  that  future 
investigation  will  confirm  an  opinion,  already  expressed,  that 
there  is  an  "  infectious  erythema  "  dependent  upon  the  invasion 
of  the  body  by  a  specific  microbe,  which,  it  is  claimed,  has  been 
already  isolated.* 

Loviot  *  has  reported  an  erythema  recurring  a  number  of 
times  during  a  year  after  an  attack  of  puerperal  sepsis.  I  jpin- 
sky  *  also  reports  two  cases  of  recurrent  erythema  in  the  puer- 
perium.  Gaertig  '  reports  an  erythema  recurring  after  three 
successive  labors,  twice  with  fever,  the  third  time  without 

•  Mackness,  "  Some  Scarlatinous  Rashes  Occurring  During  the  Puerperiura," 
"  Edinb.  Med.  Jour.,"  August,  1888. 

•Mackness,  loc.  cil.  ;  MacDonald,  "  Edinb.  Obst.  Soc.  Trans.."  l884-'85,  x, 
235;  Charpentier ;  Guiniot,  "Thise,"  1862;  Poupon,  "  Erythime  scarlatiniform 
chex  une  Femme  recemment  accouch^e,"  **  \sl  Prance  mMicale,"  1884,  i,  41. 

»  "  Thise  d' Aggregation." 

*  Simon  et  Legrain,  "Contribution  %.  I'fetude  de  I'ferythime  infectieux," 
"  Ann.  de  Dermatol,  et  de  Syphilog.,"  November,  1888. 

»  "  Annales  de  Gyn.,"  July,  1894.  •  "  Centralbl.  f.  Gyn."  1894. 

'  IKd.,  p.  720. 
4» 
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Measles. — Pregnant  women  are  rarely  attacked  by  measles. 
The  disease  is  even  more  rare  in  the  puerperal  state,  owing  to 
the  shorter  duration  of  tlie  period.  The  measles  of  pregnancy, 
however,  usually  becomes  a  complication  of  the  puerperium  by 
inducing  an  expulsion  of  the  ovum.  Nine  out  of  eleven  cases 
of  measles  during  pregnancy  reported  by  Klotz  *  caused  a  pre- 
mature expulsion  of  the  fetus.  Occasionally,  the  disease  first 
manifests  itself  in  the  puerperal  State.  Tamier  *  describes  an 
instance  in  his  own  experience.  Measles  in  the  child-bearing 
woman  is  a  dangerous  disease.  There  is  a  disposition  to 
hemorrhage,  and  pneumonia  is  a  frequent  and  a  very  dangerous 
complication,^ 

Small-pox. — Pregnancy  and  the  puerperium  increase  the 
gravity  of  all  the  eruptive  fevers.  This  is  true  of  small^x>x 
as  of  the  rest.  Luckily,  the  disease  is  a  rare  one  under  any 
circumstances  in  this  couiitry,  and  as  a  complication  of  the 
puerperdl  state  it  is  of  very  exceptional  occurrence. 

A  case  of  rdtheln  ^  during  the  puerperal  state  has  been  re- 
ported. I  have  also  observed  one  case,  mild  in  character,  end- 
ing in  recovery. 

Erysipelas. — The  practical  identity  of  the  streptococcus  ery- 
sipelatis  and  the  streptococcus  pyogenes  explains  the  fact  that 
the  germs  of  the  disease,  when  introduced  into  wounds  along  the 
genital  canal  or  into  the  uterus,  are  capable  of  generating  a  violent 
form  of  puerperal  sepsis  without  manifesting  externally  the  rash, 
which  is  supposed  to  be  distinctive  of  erysipelas.  Goodell  *  said  : 
"  That  there  is  a  relation  between  the  diseases  of  erysipelas  and 
puerperal  infection,  I  am  satisfied."  Dr.  Goodell,  in  the  course  of 
his  remarks,  quoted  the  case  of  a  physician  who,  while  in  attend- 
ance upon  an  erysipelatous  patient,  delivered  seven  women. 
Five  of  them  died  of  puerperal  fever  without  showing  external 
evidence  of  the  disease  in  a  rash.  Dr.  Fordyce  Barker,*  on  the 
same  occasion,  said :  "  The  intimate  relation  between  puerperal 
fever  and  erysipelas  I  consider  as  firmly  established  as  is  any  fact 
in  medicine."  He  referred  to  the  epidemic  of  black  tongue  in 
Connecticut,  which  he  witnessed  in  the  early  part  of  his  profes- 
sional career,  and  stated  that  every  woman  who  was  confined  at 

"  "Archiv  f.  Gyn.,"  Bd.  xxix,  S.  448. 

»  Tamier  et  liudin,  "  Path,  de  la  Grossesse,"  p.  17.  A  good  bibliography  pre- 
cedes the  chapter. 

•Two  fatal  cases  are  reported  by  Hulburt,  "St  Louis  Coniier  of  Medicine," 
1887,  xvii,  p.  549. 

•  Kite,  "  Boston  Med.  and  Surg.  Jour.,"  August  18,  1887. 

•  Discussion  on  Dr.  Campbell's  paper,  "  Erysipelas  in  Child-bed  without  Puer- 
peral Peritonitis,"  "Trans.  Amer.  Gynec.  Soc.,"  vol.  vi,  1881. 

•  Ibid. 
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that  time  in  the  region  devastated  by  the  epidemic  had  puerperal 
fever,  and  he  thought  every  one  of  these  women  died.  Dr. 
Barker  also  spoke  of  a  physician  who  contracted  a  fatal  case  of 
erysipelas  from  a  patient  whom  he  attended  in  puerperal  fever. 
Statistics  gathered  in  Belgium  show  plainly  the  connection 
between  outbreaks  of  puerperal  fever  and  of  erysipelas  in  certain 
districts.^  In  an  analysis  of  the  Belgium  health  reports  it  was 
found  that  the  number  of  localities  where  erysipelas  and  puer- 
peral affections  were  noted  at  the  same  time  numbered  456, 
while  there  were  only  1 54  districts  in  which  puerperal  affections 
were  observed  alone  without  accompanying  outbreaks  of  erysip- 
elas. In  discussing  Dr.  Boxall's  paper  on  "  Scarlet  Fever  in 
the  Puerperal  State,"*  Dr.  Playfair  said,  "Twenty-five  years 
ago  a  lying-in  ward  was  established  in  King's  College  Hospital. 
The  arrangement  was  disastrous,  and  was  at  length  abandoned. 
During  the  existence  of  the  ward  there  were  outbreaks  of  ery- 
sipelas in  the  surgical  quarter  of  the  hospital  and  coincident 
epidemics  of  puerperal  fever  in  that  ward,  but  the  lying-in 
patients  had  no  symptoms  of  erysipelas ;  which,  on  the  other 
hand,  was  seen  in  some  of  their  infants."  A  large  number  of 
cases  might  be  cited  in  which  contact  with  puerperal-fever 
patients  originated  an  attack  of  erysipelas,  or,  on  the  other  hand, 
in  which  puerperae  exposed  to  the  contagion  of  erysipelas  devel- 
oped virulent  forms  of  puerperal  sepsis.  ^ 

Pneumonia  is  a  frequent  complication  of  puerperal  erysipelas. 
During  an  epidemic  that  Winckel  observed  in  1880,  six  out  of 
thirteen  puerperae  attacked  manifested  this  complication. 

In  relation  to  erysipelas,  as  to  all  the  infectious  fevers  of  the 
puerperium,  it  is  important  for  the  obstetrician  to  realize  that  if 
these  di.scases  fasten  themselves  upon  the  woman  after  child-birth 
in  the  ordinary  manner, — that  is,  erysipelas  through  a  scratch  in 
the  skin,  scarlet  fever  from  the  throat  or  lungs,  and  so  on, — their 
course,  symptoms,  and  treatment  differ  very  little  from  the  or- 
dinary manifestations  and  management  of  the  respective  diseases 
in  an  adult  female ;  but  when  any  of  these  poisons  enter  the 
woman's  system  through  wounds  along  the  genital  canal,  the 
history  is  a  very  different  one.  The  train  of  symptoms  produced 
is,  to  a  great  extent,  the  same,  no  matter  what  the  nature  of 
the  poison  which  has  found  entrance  to  the  body.  There 
may  be  the  same  endometritis,  the  same  involvement  of  the 
uterine   walls,  of  the  lymphatics,  of  the  blood-vessels,  of  the 

•  "  L'6rysip41e  et  les  Femmes  en  Couches,"  Jorisenne,  "Archives  de  Tocol.," 
XT,  l888,  p.  302.  «  "Trans.  London  Obst.  Soc,"  1888. 

'  Winckel,  "  Ueber  das  puerperale  Erysipel,"  Separat  Abdruck  aus  dem  "Aerzt- 
lichen  Intelligenz-BIatt,"  MUncbeu,  1885. 
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connective  tissue,  and  of  the  serous  membranes  after  infection 
of  the  pelvic  organs  by  any  one  of  the  numerous  pathogenic 
micro-organisms.  Winckel  has  seen,  in  all,  42  cases  of  erj-- 
sipehis  during  pregnancy  and  the  puerperal  state  ;  36  of  them 
developed  after  the  deliverj-  of  the  infant ;  6  occurred  during 
pregnancy.  Of  the  cases  in  pregnant  women,  not  one  had  its 
origin  in  the  genitalia.  Of  the  36  cases  in  the  puerperal  slate, 
28  began  in  the  genitalia,  2  in  the  breast,  and  the  remainder  in 
the  face  and  scalp.  Winckel,  from  an  extensive  study  of  the 
subject,  offers  the  following  points  of  evidence  as  to  the  etiology 
of  erysipelas  in  the  puerperal  state  and  its  connection  with 
puerperal  sepsis  ; 

1.  By  far  tlie  most  frequent  points  of  origin — in  five-sevenths 
of  ail  the  ca.ses — for  pucqjcral  erysijx-las  are  the  genitalia  and 
nates.  There  are  endemics  in  which  not  a  single  case  of  facial 
erysipelas  appears. 

2.  Priniipane  contract  the  disease  three  to  four  times  as  fre- 
quently as  multipara;. 

3.  Pucrpers  with  wounds  upon  the  genitalia  are  particularly 
predisposed  to  the  disease. 

4.  Tho.se  who  have  undergone  difficult  operative  deliveries 
acquire  the  di.sea.se  much  more  frequently  than  others. 

5.  The  children  of  lying-in  women  with  erysipelas  remain,  in 
my  (Winckel's)  experience,  free  from  the  disease.  (Gusserow.  in 
fourteen  ca.ses,  saw  the  child  infected  twice  ;  in  Goodcll's  expe- 
rience this  happened  once.) 

6.  The  larger  the  number  of  women  diseased  in  a  puerperal- 
fever  epidemic,  the  larger  is  also  the  number  of  erysipelatous  cases. 

Frequency. — Erysipelas  in  the  puerperal  state  manifested  by 
a  cutaneous  eruption  is  very  uncommon. 

Symptoms  ani  Diagnosis. — If  the  erysipelas  manifests  its  ex- 
istence by  a  cutaneous  eruption,  the  symptoms  are  distinctive  and 
the  diagnosis  is  plain.  If,  on  the  contrar}',  the  streptococci  in- 
vade internal  organs  and  tissues,  it  is  impossible  to  diflcrcntiatc 
the  case  from  one  of  ordinaiy  streptococcus  infection. 

Prognosis. — If  the  case  is  one  of  frank  erysipelas,  starting 
from  the  breast  or  the  face,  the  prognosis  is  relatively  favorable. 
Among  14  cases  of  the  kind  described  by  Winckel  there  were 
only  2  deaths.  Of  the  28  cases  in  which  the  erysipelas  orig- 
inated about  the  vulva  12  ended  fatally.' 

■  It  goes  without  snying  that  the  puerperal  stale  predisposes  to  attacks  of  07- 
sipelos  by  furnishing  so  many  points  of  entrance  fur  the  poison  in  the  wimnds  of 
various  degrees  nli.ng  the  genital  can.il.  It  wouU  seem,  also,  ih.il  the  condition  of 
the  whole  organism  favored  ihe  occurrence  of  Ihe  disease,  lioderlein  ("MOnch. 
mtrd.  Wochens."  xw.  1.S88)  rc|><>rts  a  case  in  which  ihe  poison  lay  latent  for  a 
year  in  a  lymphatic  gland  and  broke  out  into  fresh  activity  after  an  abortion. 
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Treatment. — ^The  treatment  of  erysipelas  of  regions  distant 
from  the  pelvic  organs  in  the  puerpera  dififers  in  no  respect  from 
the  treatment  of  the  disease  under  any  circumstances,  except  that 
the  greatest  care  must  be  exercised  not  to  transfer  the  strepto- 
coccus infection  to  the  genitalia,  and  not  to  allow  the  child  to 
nurse  from  an  infected  breast. 

Puerperal  Diphtheria. — If  infection  occurs  in  the  throat,  the 
disease  is  an  accidental  complication  of  the  puerperal  state.  If 
the  infection  has  occurred  in  the  genitalia,  a  variety  of  puerperal 
sepsis  ensues  that  is  considered  in  another  place. 

Puerperal  Malaria. — Malaria  is  something  more  than  an 
acute  intercurrent  affection  of  the  puerperal  state,  for  in  some 
important  particulars  the  condition  of  the  woman's  organism  after 
labor  modifies  the  disease.  The  liability  to  infection  is  increased 
after  child-birth.  This  is  a  proposition  which  is  now  beyond  dis- 
pute. It  has  long  been  recognized  and  will  be  verified  by  the 
experience  of  every  observant  physician.  Bonfils,^  in  a  thesis, 
has  collected  140  observations  of  malarial  fever  in  child-bearing 
women  and  has  carefully  studied  the  articles  on  this  subject 
written  by  Pitre,  Aubinais,  Duboue,  Ritter,  Uupuy,  Bureau,  Goth, 
Pasquali,  Bompiani,  Cuzzi,  and  Mangiagalli.  As  the  result  of 
his  investigation  Bonfils  came  to  the  following  conclusions  in 
regard  to  the  influence  of  malaria  upon  the  puerperal  state  and 
to  the  modifications  exhibited  by  the  disca.se  in  this  condition  : 
Malarial  fever  after  child-birth  predisposes  to  puerperal  hemor- 
rhages, which  occur  apparently  in  consequence  of  the  dis- 
turbances in  blood-pressure  accompanying  the  chills  and 
fever.  The  lacteal  secretion  is  suppressed  during  the  exacer- 
bation of  fever,  but  appears  again  after  the  febrile  stage ;  it  is, 
however,  less  abundant.  Whether  or  not  the  milk  can  convey 
the  specific  poison  of  malaria  from  the  mother  to  the  nursing 
infant  is  an  undecided  question.  The  most  striking  phenom- 
enon in  the  puerperal  state  of  women  already  infected  with 
malaria  is  the  reawakening  of  malarial  manifestations,  probably 
by  reason  of  the  traumatism  and  the  physical  depression  follow- 
ing child-birth.  The  third  day  after  labor  seems  to  be  the  usual 
time  for  the  reappearance  of  the  disease,  probably  because  of  the 
slight  elevation  of  temperature  and  of  the  general  excitement  of 
the  organism  which  accompanies  the  establishment  of  lactation. 
The  fever  preserves,  during  the  puerperal  state,  a  perfect  periodic- 
ity, a  characteristic  which  much  facilitates  the  diagnosis.  Spieg- 
elberg  and  Ritter,  however,  stand  opposed  to  this  doctrine.  In 
their  opinion  regularity  in  the  occurrence  of  fever  is  very  rare 

'  "  Paludisme  et  Puerji«ralii6,"  "  Ann.  de  Gynic,"  1886,  xxvi,  125. 
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during  the  pucqjcrium.  In  my  experience  the  fever  is  at  first 
usually  continuous.  As  the  patient  is  brought  under  the  influ- 
ence of  quinin  tlie  fever  becomes  intermittent  and  finally  dis- 
appears (Kig.  496).  The  pucqicral  state  predisposes  to  grave 
forms  of  malarial  intoxication. 

The  conclusions  of  Bonfils,  while  they  are  in  the  main 
correct,  are  not  absolutely  true.  Exceptions  are  met  with  to 
almost  every  one  of  liis  propositions.  For  instance,  I  have 
seen  malarial  fever  in  the  pucr|K'ral  state,  proven  by  the  dis- 
covery of  Councilman's  bodies,  pursue  the  mildest  possible 
course,  with  ver>'  slight  and  irregular  fever,  which  was  easily 
controlled  by  the  administration  of  quinin  in  small  doses.  On 
the  other  hand,   the  very  worst  example  of  malarial   infection 
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Fig.  496. — MKluia  in  the   puerperium  yielding   lo   quinin    wbfn  intra- uleriDC  dis- 
infection tud  foiled. 


With  which  I  have  ever  had  to  deal  broke  out  in  the  last  month 
of  pregnancy.  The  patient  had  already,  during  the  previous 
eight  months,  had  two  attacks  of  malarial  fever.  V\ithin  a  week 
or  two  of  term,  the  disease  again  made  its  appearance  in  a  very 
grave  form.  Tliere  were  congestive  chills,  a  temperature  run- 
ning to  104°  and  over,  and  finally  profound  unconsciousness. 
The  fever  was  almost  continuous  in  its  tN^pe.  In  the  mid.st  of 
the  di.sease  labor  came  on,  and  after  some  difl'iculty  the  child 
was  extracted  by  the  breech.  After  deliver)'  the  .symptoms  be- 
came even  more  grave.  It  seemed  that  the  woman's  death  was 
inevitable,  but  by  the  administration  of  seventy  to  eighty  grains 
of  quinin  in  the  twent\'-foiir  hours  for  several  days,  the  fever 
was  conquered  and  the  woman  made  a  rapid  recovery. 
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Diagnosis. — ^The  diagnosis 
of  malaria  in  the  puerperal  state 
usually  presents  many  difficul- 
ties. If  it  were  true,  as  has 
been  asserted,  that  the  fever  is 
always  characterized  by  distinct 
periodicity,  the  difficulty  would 
in  great  part  disappear,  but  no 
one  who  has  had  much  ex- 
perience can  admit  the  truth  of 
this  assertion.  The  main  dif- 
ficulty is  to  distinguish  the 
fever  of  sepsis  from  that  of 
malaria.  In  doubtful  cases  it 
is  a  good  plan  to  administer 
large  doses  of  quinin,  and  at 
the  same  time  to  disinfect  thor- 
oughly the  genital  canal.  If 
this  plan  is  followed  by  imme- 
diate improvement,  it  is  always 
difficult  to  say  whether  there 
was  in  reality  malarial  infection, 
or  whether  the  improvement 
was  brought  about  by  the  dis- 
infection of  the  parturient  tract. 
The  microscopic  examination 
of  the  blood  should  clear  up 
many  a  doubtful  case.  The 
whole  subject  of  malarial  fever 
in  the  puerperal  state  has  been 
discredited  by  the  tendency  to 
conceal  cases  of  puerperal  in- 
fection under  this  name.  The 
practitioner  should  always  be 
upon  his  guard  in  this  respect. 
While  not  so  satisfactory  to 
him,  it  is  far  safer  to  his  patient 
to  err  in  the  opposite  direction 
— to  regard  a  doubtful  case  of 
fever  during  the  puerperium  as 
of  septic  and  not  of  malarial  ori- 
gin, unless  the  proof  in  support 
of  the  latter  belief  is  convincing. 

Treatment. — In  the  majority 
of  cases  larger  doses  of  quinin 
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are  required  than  under  other  circumstances.  Reference  has 
been  made  to  a  case  in  which,  on  the  average,  seventy-five 
grains  were  administered  in  the  twenty-four  hours  for  several 
successive  days.  In  another  case  under  my  observation,  forty- 
five  grains  a  day  were  ^iven  for  a  \on<^  lime,  with  success  in  con- 
trolling the  fever  and  with  no  ill  effect  upon  the  patient.  Several 
times  an  attempt  was  made  to  reduce  the  dose  to  tliirty  grains, 
but  the  reduction  in  the  quantit)'  of  the  drug  was  always  followed 
by  the  reappearance  of  the  fever.  It  was  at  one  time  erroneously 
taught  that  quinin  administered  to  a  nursing  woman  had  a  dis- 
astrous effect  upon  her  milk.  Runge  states  definitely  that  quinin 
may  be  given  without  hesitation  to  nursing  women.  Even  i 
very  large  doses  it  does  not  pass  into  the  milk.  My  own  expcri 
ence  is  in  accord  with  this  statement. 

Rheumatism   and    Arthritis. — Arthritis    in    the    puerperal 
state  is  either  a  maiiife-st;iti(jn  of  septic  infection,  with  a   localiza- 
tion of  the  septic  inflammation  in  a  joint,  or  else,  as  a  rheumatic 
arthritis,  is  sini[)l)'  an  accidental  intercurrent  affection.      Accord- 
ing  to   Celles. '    Charcot,  in    liis  doctorate   thesis,  published   in 
1853,  was  the  first  to  call  attention  to  riieimiatism  in  the  child- 
bearing  woman.      During  the  following  year,  Simp.son   in  Grtrat 
Uritain,   ami    Virchow   in    (lermany,    in   their   works    upon    the 
puerperal   state,   mentioned   articular  rheumatism   as  one  of  its 
complications.     The   subject   has  since  been  studied  by  Peter, 
Loisin,  Simon,  V'aille,   Braunberger,   Boillereault.  Tison.   Quin- 
quaud,  Lacas.sagne,   Hanot,    Pinard,  Siredey,  Chaqjentier,  Alex- 
andre,^   Hamill,^    and   others.      The    diagnosis    between    septic 
arthritis  and  simple  acute  rheumatism   is  not  always  easy.     Id 
the  latter,  tiuring  the  pueqx:ral  state  one  sees  all  the  character- 
istic symptoms  of  the  affection,  just  as  under  any  other  ordinar>' 
circum.stances.      Inflammation     of    the    joints    following    septic 
infection,   on    the    other   hand,   presents    certain   peculiar   signs. 
The  joint  affected  is  usually  a  large  one,  verj'  often  the  knee; 
the  inflammation  is  not  fugacious  \*  it  is  exceedingly  stubborn 
in  its  resistance  to  all  treatment ;  the  duration  is  usually  pro- 
longed,  and  in  many  ca.ses  there  follows  a  complete  ankylosis 
of  the  joint.      There   may   be    very  little   evidence  of  general 
septic  infection.     The  arthritis  may  make  its  appearance  late  in 


. 


'  Marcel  Georges  Celles,  '■  Du  Rhumaiisme  articuUire  pendant  I'ital  pua- 
p«ral,"  "Th4sede  Paris,"  1SS5. 

»  For  extensive  bibliography  see  Celles.  Itc.  cit.;  Filix  Barral,  •'  CoDlribucicn  \ 
fttude  du  Khumatisme  piii-rperal ,"  "  Thise  de  Paris,"  1885;  Tamier  et  Bodin, 
"  Ttaili  de  I'Art  ties  AccouclieinenU,"  t.  ii,  p.  270. 

»  "Amer.  Jour,  of  Obstetrics,"  1S88,  p.  317. 

'  There  are,  however,  occasional  exceptions  to  ibU  rule  (Barral,  l«c.  of.). 
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the  puerperal  state.  It  may  be  accompanied  by  very  moderate 
fever  of  an  irregular  type.  It  is  more  apt  to  appear  in  women 
who  have  had  gonorrhea.  In  the  worst  cases  of  general  septic 
infection  the  joints  may  be  the  seat  of  metastatic  abscesses  as  well 
as  other  portions  of  the  body ;  but  in  these  cases  the  symptoms 
pointing  to  a  general  septic  infection  are  so  plain  as  to  indicate 
at  once  the  origin  of  the  malady.  There  is  one  factor  which 
sometimes  adds  to  the  difficulty  of  diagnosis  between  acute 
articular  rheumatism  and  a  septic  arthritis.  A  metastasis  has 
been  witnessed  from  the  joints  to  the  peritoneum  in  a  case  of 
rheumatism  during  the  puerperal  state.  ^  Such  an  occurrence 
would  indicate  that  the  case  was  septic,  and  that  the  peritonitis 
and  the  joint  disease  had  a  common  origin  in  a  grave  form  of 
septic  infection. 

Prognoste. — The  average   duration  of  the  septic  arthritis  is 
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Fig.  498. — Temperature-chart  of  a  puerpera  with  fever  and  uterine  tenderness, 
with  no  other  sjrmptoms  of  sepsis.  Irrigation  and  curettage  of  the  uterus  bad  no 
effect  upon  the  fever,  which  yielded  immediately  to  the  salicylate  of  sodium.  'ITiere 
bad  been  an  attack  of  muscular  rheumatism  during  pregnancy. 


about  three  months.  Recovery  is  the  rule,  but  with  an  ankylosed 
joint  (sixteen  times  out  of  twenty -three  (Tison) ).  In  scrofulous 
subjects  the  affected  joint  may  become  the  seat  of  a  tuber- 
culous inflammation. 

Treatment. — General  medication  is  of  little  use.  The  salicy- 
lates are  of  no  value.  Local  treatment,  in  the  shape  of  counter- 
irritation  (iodin,  blisters,  cauterization),  may  hasten  the  cure.' 
If  the  inflammation  is  acute,  soothing  lotions  must  be  used.  The 
joint  at  first  should  be  immobilized,  but  later  a  cautious  employ- 
ment of  massage  and  passive  motion  may  prevent  ankylosis. 

'  Alsdorf,  "  Peritonitis  as  a  Metastasis  of  Acute  Articular  Rheumatism  in  the 
Puerperal  State,"  "  Amer.  Jour,  of  Obstetrics,"  xx.  1887.  1032. 

'  A  ring  of  iodin  painted  around  the  joint  and  equal  parts  of  mercurial  and 
belladonna  ointments  as  a  plaster  directly  over  it  is  a  good  routine  treatment. 
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Muscular  rheumatism  may  complicate  the  puerperal  state.  If 
the  disease  affects  the  uterine  muscle  and  is  associated  with 
much  fever,  the  only  means,  practically,  of  distinguishing  be- 
tween this  affection  and  puerperal  infection  with  septic  inflamma- 
tion of  the  uterus  is  the  therapeutic  test — tlie  administration  of 
a  salicylate. 

Gonorrhea. — The  frequency  of  gonorrheal  infection  in  the 
puerperal  state  depends  upon  the  class  of  society  to  which  the 
women  belong.  In  the  lower  classes,  seen  in  dispensarj*  prac- 
tice, it  is  very  common.  In  the  upper  classes  it  is  decidedly  rare. 
The  proportion  of  cases  varies,  too,  in  different  localities. 
Noeggerath  and  Sanger  '  report  that  among  1930  gynecologi- 
cal cases  during  a  single  year,  in  private  and  polyclinic  practice, 
230  (twelve  per  cent.)  owed  their  suflerings  to  gonorrheal  infec- 
tion. Among  39S  pregnant  women,  100  had  a  purulent  discharge, 
presumably  from  gonorrhea  (twenty-six  per  cent)  ;  forty  of  the 
children  developed  blennorrhagia.  This  estimate  is  too  high  to 
be  correct  as  an  average. 

The  differential  diagnosis  between  gonorrheal  and  puerperal 
infection  is,  according  to  Sanger,  to  be  made  by  the  following 
signs  :  The  progress  of  the  di.sease  in  the  former  instance  is 
slower.  It  very  rarely  appears  in  the  early  part  of  the  puer- 
peral state.  It  breaks  out  first  about  six  or  seven  weeks  after  de- 
livery. The  most  violent  cases  obser\'ed  by  Sanger  were  acquired 
during  the  period  of  uterine  involution.  It  is  difficult  to  draw 
in  all  cases  a  sharp  distinction  between  infection  by  gonococci  and 
infection  by  the  other  pathogenic  micro-organisms  which  can 
occasion  local  inflammation  in  the  genital  tract  On  the  one 
hand,  there  are  many  of  the  infectious  bacteria  which  can  cause  a 
severe  inflammation  of  the  mucous  membrane  along  the  whole 
extent  of  the  canal  ;  and,  on  the  other  hand,  the  poison  of  gonor- 
rhea can,  without  doubt,  excite  inflammation  of  the  deeper  tissues 
in  this  region,  and  is  quite  certain,  if  it  spreads  through  the 
tubes,  to  light  up  a  sharp  attack  of  peritonitis.  The  diagnosis  may 
be  made  with  appro.ximate  certainty  if  the  di.sease  e.vislcd  during 
pregnancy,  or  if  a  careful  examination  detects  an  inflammation 
of  the  urethra  and  of  the  vulvovaginal  glands,  or  if  it  is  possible 
to  isolate  the  gonococcus.  The  consequences  of  gonorrhea  in 
the  puerjjeral  state  may  be  of  the  most  serious  nature.  There  is 
often  a  mixed  infection,  the  gonococci  preparing  the  way  for 
streptococci  or  other  pathogenic  micro-organisms.  The  local 
inflammation,  under  any  circumstances,  may  take  on  a  vcrj'  acute 
character,  and  may  be  accompanied  by  violent  jaeritonitis.    There 

*  "  Uelx-r  (lie  Ketiehung  der  gonorrhOischen  Infection  to  Puerpermlerkruikun' 
gen,"  "  Wien.  roed.  BISuer."  1886,  S.  902. 
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may  be  a  rapid  accumulation  of  pus  in  the  tubes  in  the  course 
of  the  disease  during  the  puerperium,  which,  however,  can 
occur  just  as  well  in  the  course  of  an  ordinary  septic  endome- 
tritis after  labor. 

Skin  Diseases. — ^The  diseases  of  the  skin  which  make  their 
appearance  during  the  puerperal  state,  and  are  apparently  de- 
pendent upon  that  condition  for  their  origin,  are  often  a  manifes- 
tation of  septic  infection.  This  is  certainly  true  of  erythema. 
It  would  appear  to  be  true  also  of  cases  of  pemphigus,  which 
rarely  occur  after  delivery.  This  disease  *  usually  breaks  out 
on  the  third  or  fourth  day  of  the  puerperal  state.  It  may  or 
may  not  be  associated  with  some  rise  of  temperature.  In  one 
case  the  contents  of  the  blebs  had  a  distinctly  fetid  odor.  The 
duration  of  the  disease  is  protracted.  It  lasts,  on  the  average, 
perhaps  ten  weeks.  It  would  be  well  in  such  cases  to  adopt  at 
once  thorough  disinfection  of  the  genital  canal,  because  in  all 
likelihood  the  poison  of  the  disease  finds  an  entrance  into  the 
body  by  this  channel.  Any  other  form  of  treatment  seems  to 
be  of  little  avail.  The  woman's  general  condition  may  be  weak, 
and  she  may  need  stimulants.  The  distressing  itching  or  burn- 
ing of  the  skin  which  sometimes  accompanies  the  disease  is 
relieved  by  a  weak  carbolic  acid  solution. 

Diastasis  of  tiie  Abdominal  Muscles  in  the  Puerperal  State. 
— If  the  uterus  has  been  much  distended  during  pregnancy,  and 
if  the  abdominal  muscles  during  labor  have  been  called  upon 
to  exert  an  unusual  amount  of  force,  there  may  occur  a  wide 
separation  of  the  recti  muscles,  leaving  space  between  them  for 
a  hernia  of  the  abdominal  contents.  Prochownick  -  has  reported 
two  interesting  cases  of  the  kind.  There  was  suddenly  <Urveloped 
during  the  puerperium  sharp  abdominal  pain  with  nau.stra  and 
vomiting.  Careful  examination  excluded  puerperal  infection,  and 
detected  the  protrusion  of  coils  of  intestine  lx.'twcen  the  rt;cti 
muscles.  The  hernia  was  easily  reduced,  and  a  recurrence  wa.s 
prevented  by  a  compress  and  adhesive  strips.  In  b^rth  instan(:<;.s 
the  symptoms  yielded  at  once  to  this  treatment.  Th<;  a<:<:i<!<:nt 
is  not  likely  to  be  a  common  one  among  Kngiish-sfxraking  (xropU; 
and  in  countries  where  the  u.sc  of  the  abdominal  bii)d<:r  after 
labor  is  a  universal  custom. 

Flatulent  Distention  of  the  Abdomen  ^Tympanites;. — 
There  occurs  occasionally  in  the  puerfx.ral    state  an  <;xtr<.-me 

•Croft,  "A  Case  of  Pemphi{fu->  Recurring  aft<-r  Four  <V,fiv-<ulivr  lal/^r*," 
"Lancet,"  London,  1887,  ii,  858;  Wwxl,  "A  <■.■«-.':  of  I'o-.tpartuHj  \'i-m\,\ivj,n%," 
ibU.,  1888,  ii,  468. 

« "  Die  Diastase  der  Bauchmuskeln  im  W.yheri'><tf,"  "  -Archiv  (.  'iyu.," 
utU,  419. 
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distention  of  the  abdomen,  due  to  the  overdistention  of  the 
intestines  vvitli  yas.  The  cause  of  the  flatulence  is  a  partial  or 
ciimpietc  paralysis  of  the  muscular  coat  of  the  intestines 
witiioui  peritoneal  inflammation.  A  firm  binder,  turpentine  by 
the  mouth,  and  asafetida  by  the  bowel  will  suffice  in  cases  of 
moderate  degree.  I  have  had  a  successful  result  in  some  ver>' 
alarming  cases  by  giving  a  grain  of  calomel  ever)-  half  hour 
until  six  grains  were  taken  ;  two  hours  after  the  last  dose  of 
calomel  a  quarter  of  a  grain  of  elaterium,  and  two  hours  later 
an  enema  of  an  ounce  of  glycerin,  a  half  ounce  of  turpentine 
a  half  oimce  of  l-lpsom  salts,  and  two  ounces  of  water.  I-argi 
doses  of  strychnin  hypoderniatically  are  necessary-  to  the  suc- 
cess of  this  treatment.  In  the  worst  cases  the  only  remedy 
which  affords  relief  is  a  puncture  of  the  large  intestine  with  a 
fine  trocar.  This  procedure  appears  to  be  devoid  of  danger. 
It  has  long  been  applied  in  the  treatment  of  animals,  especially 
sheep,  to  relieve  flatulent  dysjK'psia.  It  has  also  been  adopted 
with  good  results  in  human  beings.'  In  one  recorded  instance 
the  bowel  was  tapped  twenty-eight  times  without  bad  result. 
On  one  occasion  I  saw  a  complete  paralysis  of  the  intestinal 
coats  after  a  twin  labor.  The  woman's  abdomen  was  ojxrncd, 
and  the  small  intestines  punctured  with  a  knife  in  a  number  of 
places.  The  punctures  were  carefully  closed  after  giving  vent 
to  all  the  gas  and  feces  that  would  escape.  The  relief  was  only 
temporar)'.      The  womai:  died  on  the  following  day. 

There  are  many  other  acute  and  chronic  affections  besides 
those  already  described  which  may  complicate  the  puerperal 
state.  They  are,  however,  purely  accidental  complications, 
which  neither  produce  a  distinctive  change  in  the  course  of  the 
puerjjerium  nor  are  themselves  modified  by  the  woman's  condi- 
tion. As  examples  of  the  kind  might  be  mentioned  dysentcrj-. 
intestinal  parasites,*  appendicitis,'*  miliary  tuberculosis,*  acute 
pancreatitis,''  miliary  fever,  hepatic  colic,*  and  gangrene  of  the 
ileum, ^  besides  many  more,  the  list  of  which  includes  almost 
all  the  pathological  conditions  to  which  the  adult  female  is 
subject. 


if 
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'  Priestley,  "  Note  on  Puncture  of  the  Abdomen  for  Extreme  MatulcM  Dii- 
lentioD,"  "Lancet,"  I.on<l<in,  1SS7,  i,  718. 

'"Indian  Medical  riaieltc,"  xxii,  240. 

'  Pearliom,  "  Venniform  Appendicitis  and  General  Peritonitii  Complicating  t 
Puerperal  Periexl." 

*  '■  Cent  rail)],  f.  Oyn.,"  1885,  ix,  417. 

''Ibid.,  1884,  viii,  609. 

•"  Ann.  See.  d'Hydrol.  mid    de  Paris,"  1887.  169. 

'  "  Frauen-Arzt,"  Berlin,  18S6,  j,  308. 


DISEASES  OF  THE  URINARY  SYSTEM.  653 

Diseases  of  the  Urinary  System. — ^The  Urine. — Gassner^ 
was  the  first  to  point  out  that  the  excretion  of  urine  after 
delivery  is  very  much  increased.  Winclcel  comes  to  the  fol- 
lowing conclusions  in  regard  to  the  quantity  of  urine  excreted 
and  to  the  modifications  in  its  constituent  parts  during  the  puer- 
pedum :  During  the  first  two  days  the  increase  in  quantity  is 
most  marked.  The  fluid  is  clear  and  of  a  light-yellow  color. 
The  specific  gravity  is  very  low.  The  absolute  quantity  of  urea, 
phosphates,  and  sulphates  is  somewhat  diminished,  but  the 
amount  of  sodium  chlorid  is  not  altered.  The  urine  during 
the  progress  of  uterine  involution  gradually  regains  its  normal 
quality.  The  average  amount  of  urine  passed  in  the  first  six 
days  is  11,160  grams.  The  average  specific  gravity  is  10 10. 
The  quantity  passed  upon  each  day  averages  as  follows  :  The  first 
day,  2025  C.C.  (74.4  fl.  oz.)  ;  the  second  day,  227 1  c.c.  (76. 5  fl.  oz.)  ; 
the  third  day,  1735  c.c.  (58.6  fl.  oz.);  the  fourth  day,  1772  c.c. 
(59.8  fl.  oz.)  ;  the  fifth  day,  1832  c.c.  (61.9  fl.  oz.) ;  and  the  sixth 
day,  1949  c.c.  (65.8  fl.  oz.).  It  is  not  at  all  rare  to  find  albumin 
in  the  urine  ^  shortly  after  delivery,  but  as  it  is  only  a  temporary 
phenomenon,  disappearing  within  forty-eight  hours,  as  a  rule 
(Blot,  Ingersley,  Lantos),  and  seems  to  exercise  no  injurious 
influence  upon  the  woman's  condition,  it  may  be  regarded  as 
practically  a  physiological  occurrence.  Maguire  ^  compares  the 
albuminuria  of  the  puerperal  state  with  the  cyclical  albuminuria 
met  wth  under  other  circumstances,  and  says  that  very  likely  in 
both  these  conditions  the  precipitate  with  nitric  acid  and  heat  is 
globulin,  and  not  serum  albumin. 

The  appearance  of  sugar  in  the  urine  after  delivery  is  also  a 
very  common  occurrence,  which  has  been  attributed  to  the  ab- 
sorption of  lactose  from  the  mammary  gland  ;  indeed,  one  ob- 
server declares  that  the  quantity  and  quality  of  the  milk  may  be 
judged  by  the  amount  of  sugar  in  the  urine.*  But,  as  a  matter 
of  fact,  glycosuria  is  more  common  when  the  milk -secretion  fails 
than  when  the  supply  is  most  abundant.  *  Curiously  enough, 
the  amount  of  urea  in  the  urine  does  seem  to  depend  on  the  ex- 
cretion of  milk ;  the  former  increases  with  the  increase  of  the 

'  Winckel,  "Pathol,  n.  Therap.  des  VVochenliettes."  p.  11. 

'  Examining  the  urine  of  600  pueqiera  directly  after  delivery,  I^ntos  found 
albuminuria  in  59.33  per  cent.  This  is  a  more  common  occurrence  by  one-third  in 
primipane  than  in  roultiparse  (■<  BeitrSge  zur  Lehre  von  der  Eklampsie  und  Albu- 
minurie,"  "Archiv  f.  Gyn.,"  Bd.  xxxii,  p.  365). 

«  "  Pathology  of  Puerperal  Albuminuria,"  Ixindon  "  Lancet,"  Sept.  18,  1886. 

*  Blot,  "Comptes  Rendus,"  xliii,  p.  676. 

*  Hofnieister,  "  Zeitschr.  f.  phys.  Chemie,"  Bd.  i,  S.  703 ;  Johannovslcy, 
"Archiv  f.  Gyn.,"  Bd.  xii,  S.  448.  A  full  bibliography  on  this  subject  may  be 
found  in  Schroeder's  "  GeburtshUlfe,"  10.  Aufl.,  p.  236. 
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latter.'  This  statement  would  also  seem  to  hold  good  of  the 
phosphates  and  the  sulphates,  which  increase  with  the  urea  and 
with  the  excretion  of  milk.^  The  apjxjarance  of  peptones  in 
the  urine  of  recently  delivered  women  is  quite  constant.  Tiie 
following  statements  in  regard  to  it  appear  to  be  justified  :  * 

1.  Peptonuria  is  constant  in  the  pucrpxiral  state.  The  quan- 
tity of  peptones,  however,  in  individual  cases  varies  consider- 
ably. 

2.  The  urine  contains  usually  no  peptone  on  the  first  day, 
but  liicreafter  until  the  fourth  day  the  quantitj'  increases  steadily, 
then  begins  to  decrease,  and  disap[x;ars  on  the  twelfth  day. 

3.  The  peptonuria  is  probably  the  result  of  the  direct  con- 
version of  the  uterine  muscle  into  peptone. 

4.  After  the  delivery  of  macerated  infants,  one  finds  no  pep- 
tone, or  only  a  very  small  quantity. 

5.  Occasionally,  peptone  is  found  during  the  latter  da)"s  of 
pregnancy.  In  these  aises  peptonuria  can  be  demonstrated 
directly  after  birth  and  in  the  fir.st  day  of  the  puerperium,  but 
in  lesser  quantities  than  in  other  puerperx. 

6.  The  difficulty  of  a  labor  and  its  length  e.xercise  no  m 
fluence  upon  the  peptonuria. 

7.  Tile  peptonuria  stands  in  direct  relation  to  the  involution 
of  the  puer[x:ral  uterus. 

8.  The  specific  gravity  of  the  urine  is  in  direct   relation  wii 
the  quandtj'  of  peptone  in  it. 

9.  The  peptones  formed    in   the  uterus  behave  in   the  blooi 
like  the  digestion  peptones,  or  like  tlie  peptones  that  arc  arti- 
ficially introduced  into  the  circulation. 

10.  The  quantitj'  of  the  peptones  in   the   urine  is  in  direct 
ratio  to  the  number  of  white  blood-corpuscles  in  the  blood  ol 
the  individual  pucqiera. 

The  lochia  may  also  contain  peptones,  but  independently  of 
the  peptonuria,  and  without  influencing  the  quantity  of  peptoni 
in  the  urine.  A  careful  e.vamination  of  the  uterus  and  its  lining 
membrane  after  delivery  demonstrated  that  in  tlie  uterine  muscle 
considerable  quantities  of  peptones  could  be  discovered,  while 
in  the  lining  membrane  this  substance  could  not  be  found.* 
Fischel  declared  that  he  found  peptones  in  one-quarter  of  all  th( 

'  (iratnmatikati,  "  Ueber  die  Schwankungen  der  Slicksloffbestandttirilc  di 
Harns  in  den  ersten   Tagen  dcs  Wocheiibclles,"  "Centralblalt  f.  GvD.,"  1884,  p.  i$ 

'  Oramraalikati,  op.  cil.,  p.  467. 

•Fischel,  "Ueber  pucrperale  Pcplonuric,"  "  .Archiv  f.  Gyn.,"  1884,  xxif, 
p.  400,  and  •'  Neue  Unlersuchungen  ttlwr  den  IVptongelialt  der  Lorhien  nelm  Be- 
merkungen  Obcr  die  Ursachcn  der  pucqienilen  Peptonurie,"  ibitl.,  1SS5,  xxri,  IJO; 
Biogio,  •'  \a  Peptonuria  puerperale,"  "Ann.  di  Ostet,"  18S7,  ix,  202. 

■•  Fiscliel,  lo(.  (it. 
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cases  of  pregnancy  examined.  If  the  urine  after  labor  contains 
albumin  in  considerable  quantities  and  persistently,  it  is  evidence 
of  trouble  in  the  kidneys.  There  are  usually  associated  with 
persistent  albuminuria  other  symptoms  indicating  kidney  disease. 
One  of  these  is  acute  pain,  most  often  in  the  head,  but  sometimes 
referred  to  the  epigastrium  or  to  other  regions  of  the  body.* 
There  may  be  edema.  There  is  found  in  the  urine  microscopical 
evidence  of  degenerative  changes  in  the  renal  epithelium.  Albu- 
minuric retinitis  is  not  a  very  uncommon  accompaniment  of 
kidney  disease  in  the  puerperium,  and  may  induce  complete 
blindness,  but  it  should  be  remembered  that  there  may  rarely 
occur  a  temporary  blindness  in  the  puerperal  state  independent 
altogether  of  kidney  disease. '  It  usually  comes  on  shortly  after 
delivery,  and  lasts  for  a  few  days.  Typical  examples  have  been 
reported  by  Brush  and  by  Konigstein.  The  latter  attributes  the 
accident  to  a  spasmodic  condition  of  the  retinal  vessels  traceable 
to  a  vasomotor  disturbance.  The  loss  of  vision  may  follow 
severe  hemorrhage  or  eclampsia,  may  be  associated  with  albu- 
minuria, or  may  be  the  result  of  a  septic  panophthalmitis. 
Konigstein  suggests,  as  a  treatment  for  the  temporary  blindness 
due  to  a  spasmodic  action  of  the  retinal  vessels,  the  inhalation 
of  amyl  nitrite.  The  woman's  nervous  system  exercises  a  pow- 
erful influence  on  the  composition  of  the  urine.  Cameron  *  has 
reported  an  extraordinary  case  of  high  temperature  and  glyco- 
suria in  the  puerperal  state,  the  result  of  nervous  influences. 
The  temperature  rose  during  waking  hours  and  fell  during  sleep, 
without  corresponding  variation  in  pulse.  The  glycosuria  seemed 
to  have  direct  connection  with  tlie  nervous  phenomena,  and  lasted 
only  a  short  time. 

Hematuria,  when  seen  in  the  puerperal  state,  has  almost  in- 
variably persisted  from  pregnancy.  In  these  cases  there  are  usu- 
ally bleeding  hemorrhoids  of  the  bladder,  due  to  the  mechanical 
interference  with  the  pelvic  circulation  by  the  presence  of  the 
gravid  womb.  The  blood  disappears  from  the  urine  in  a  few  days 
after  delivery.  In  bad  cases  of  septic  infection  of  the  vesical 
mucous  membrane,  as  a  result  of  injury  with  instruments,  or  as 
a  consequence  of  vesicovaginal  fistulae,  the  same  symptom  may 
appear,  but  the  difierential  diagnosis  is  easy.      Renal  and  vesical 

'Raven.  "Note  on  Puerperal  Albuminuria,"  •'Lancet,"  Ix)ndon,  1888,  ii, 
715;  Phillips,  "Acute  Kpigastric  Pain  in  the  Puerperal  Albuminuria,"  ibid.,  1887, 
i,  676. 

'  Brush,  "A  Case  of  Temporary  Blindness  following  Child-birth,"  "  Obstet. 
Gazette,"  vii,  1884 ;  KOnigstein.  "  Erblindung  nach  einer  Geburt  in  Folge  von  Isch- 
semia  Retinse,"  "  Wiener  med.  Presse,"  1885,  xxvi,  585. 

*  "  High  Temperature  and  Glycosuria  in  the  Puerperal  State,  the  Result  of 
Nervous  Influences,"  "  Montreal  Med.  Jour.,"  Jan.,  1889. 
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calculi  and  malignant  tumors  of  the  kidney  and  bladder  are  pos- 
sible causes. 

The  Kidneys. — Hervicux  divides  the  diseases  of  the  kidneys 
in  tlie  puL-rpeial  stUe  under  four  heads :  First,  inflammatory 
nephritis  ;  second,  metastatic  nephritis  ;  third,  evanescent  albu- 
minuric nephritis ;  and  fourth,  subacute  albuminuric  nqihritii. 
In  the  first  stage  of  infianimator)'  nephritis  one  finds  hyperemii 
and  tumefaction  of  the  organ.  Very  often  this  condition  is 
as.socinted  with  general  septicemia.  If  the  disease  develops 
primarily  in  the  puerperal  state,  it  is  probably  a  manifesta- 
tion or  an  accompaniment  of  general  septic  infection,  and  will 
often  be  undetected  in  tlie  midst  of  other  complications  present- 
ing more  obvious  anii  more  alarming  symptoms.  An  into 
hyperemia  of  the  kidney  associated  with  septic  infection  mi 
result  in  an  apoplexy  of  the  organ.  Metastatic  nephritis  is. 
course,  the  result  of  septic  infection.  In  the  evanescent  albi 
minuric  nephritis  the  kidney  is  increased  in  size.  Its  surfaa- 
smooth ;  the  fibrous  tunic,  thickened  and  injected,  is  easi 
stripped  off  The  increase  in  the  size  of  the  organ  is  due  p 
cipally  to  the  tumefaction  of  the  cortical  substance.  In  the 
fourth  variety  of  kidney  diseases  in  the  puerperal  state  the  courec 
is  a  more  tedious  one,  and  the  disease  may  pass  into  chrome 
nephritis.  Maguire  asserts  that  the  lesion  most  commonly  fou 
in  cases  of  puerperal  albuminuria  is  one  of  anemia  of  the  kidn^ 
with  fatty  degeneration.  Lantos, '  in  the  records  of  39  post 
mortem  cxatninations  of  ])uerpera:  who  had  neither  died  from 
eclampsia  nor  nephritis,  found  in  15  cases  the  kidney  described 
as  "anemic,"  in  21  "pale,"  and  only  in  3  "congested."  Among 
1 6  women  who  had  presented  symptoms  of  kidney  disease  there 
were  found  twice  acute  parenchymatous  nephritis,  once  acute 
hemorrha;.4ic  nephriti.'^,  nine  times  parenchymatous  degeneration, 
and  four  times  albuminoid  degeneration. 

Dislocation  of  the  kidney  may  occur  in  the  puerperium  or 
during  lal)or.      It   may  be   twisted   on   its  pedicle  ami   an  acui 
hydrone))hros!S  may  result.      The  kidney  is  ver\'  much  enlargu 
there  i.'J  intense  pain  and  perhaps  high  fever.      Rest  in  bed  a 
the  application  of  the  ice  coil  give  relief      When  the  obstructi< 
is  relieved  there  is  a  copious  discharge  of  urine. 

Incontinence  of  Urine. — There  may  be  an  involuntary  csoi] 
of  urine  after  labor  in  consequence  of  an  overfilled  bladder, 
paresis  in  the  sphincter  muscle,  and  of  a  perforation  communi- 
cating wilh  the  vagina  or  some  portion  of  the  genital  tract. 
The  first  cause,  the  overflow  of  retention,  should  always  be  sus- 
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pected  and  looked  for,  as  it  is  the  most  common.  The  treat- 
ment varies  with  the  cause  of  incontinence.  The  use  of  a 
catheter  removes  the  difficulty  in  cases  under  the  first  cate- 
gory. Cases  of  the  second  group  are  more  difficult  to  deal 
with.  The  partially  paralyzed  muscle,  as  a  rule,  regains  its 
tone  in  a  short  time.  It  may  be  possible  to  hasten  recovery  in 
a  chronic  case  by  the  administration  of  tonics,  the  use  of  local 
astringents,  or,  perhaps,  by  the  application  of  electricity.  The 
preventive  treatment  should  never  be  neglected.  These  cases 
almost  invariably  follow  delayed  and  difficult  labors  with  head 
presentations.  A  timely  interference,  therefore,  would  save  the 
woman  the  discomfort,  and  even  danger,  of  a  constant  dribbling 
of  urine  over  the  external  genitals.  ^ 

Cases  of  the  third  order  should  be  managed  by  attempting 
to  obtain  a  primary  closure  of  the  fistulous  opening.  This  can 
be  effected  in  some  cases,  if  the  fistula  is  not  too  large,  by  touch- 
ing its  edges  with  a  strong  caustic — nitric  acid. 

Cystitis. — Cystitis  is,  unfortunately,  a  common  occurrence  in 
the  puerperal  state.  It  is  due,  in  the  vast  majority  of  cases,  to  a 
careless,  clumsy,  or  ignorant  use  of  the  catheter.  The  old  plan 
of  introducing  a  catheter  under  the  bed-sheet  is  responsible  for 
a  large  number  of  these  cases.  If  physicians  and  nurses  would 
catheterize  a  patient  with  an  aseptic  instrument,  after  careful 
cleansing  of  the  vestibule  and  by  the  sense  of  sight,  there 
would  be  very  little  risk  indeed  of  infecting  the  bladder  mucous 
membrane  by  the  use  of  the  catheter.  A  transitory  inflamma- 
tion of  the  bladder  may  be  due  to  long-continued  pressure  or  to 
injury  during  birth,  but  such  cases  are  rare.  The  cystitis  is 
almost  always  a  septic  disease  following  the  infection  of  the 
bladder  mucous  membrane.^  It  is  possible  that  micro-organ- 
isms may  migrate  from  the  vagina  along  the  mucous  membrane 
of  the  urethra  to  the  bladder  without  the  inter\'ention  of  cathe- 
terization. In  order  that  the  micro-organisms,  having  gained 
access  to  the  bladder,  may  bring  about  an  inflammation  of  the 
vesical  mucous  membrane,  it  is  necessary  to  have  a  condition  of 
that  tissue  favorable  to  the  invasion  and  to  the  growth  of  the 
bacteria.  The  invasion  is  much  facilitated  by  a  solution  of  con- 
tinuity in  the  mucous  membrane.  It  is  also  favored  by  a  re- 
duction in  the  vitality  of  the  vesical  epithelium,  which  follows 
prolonged  pressure  upon  the  bladder  during  labor,  or  is  a  con- 
sequence of  the  overdistention  of  the  bladder-walls  from  pro- 

'  Bechadergue-Lagrtze,  "  Incontinence  d' Urine  sans  Fistule  consecutive  k 
1' Accouchement,"  "  Thdse  de  Paris,"  1886. 

'  "  Die  i^tiologie  des  puerperalen  Blasenkatarrhs  nach  Beobachtung  an  W5ch- 
nerinnen  und  Thierversuchen,"  "  Centralblatt  f.  Gyn.,"  1886,  443. 
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longed  retention  of  urine.  There  is  a  disposition  of  the  inflam- 
mation in  many  cases  to  spread  rapidly  toward  the  kidneys,  so 
that  after  the  bladder  affection  is  cured  tlie  kidney  disease  re- 
mains. There  may  be  intermissions  for  some  lenj^th  of  time  of 
apparent  health  between  the  infection  of  the  bladder  and  the 
outbreak  of  disea.se  i)i  the  pelvis  of  the  kidney  while  the  infec- 
tious inflammation  is  traveling  up  the  ureters.  The  termination 
of  cystitis  after  delivery  is,  in  the  vast  majority  of  cases,  favor- 
able. The  inflammation  may,  however,  persist  for  a  long  time. 
and  may  become,  perhaps,  an  inveterate  chronic  affection.  In 
the  worst  cases  of  septic  cystitis  the  disease  manifests  most 
alarming  symptoms  and  may  end  fatally. ' 

There  may  be  a  thick,  diphtheric  infiltration  of  the  mucous 
membrane,  which  is  finally  exfoliated  and  discharged  by  the 
urethra  in  thick  mas.ses.  In  other  cases,  again,  the  mucous 
membrane  becomes  gangrenous,  and  is  finally  e.xpelled  in  frag- 
ments of  varying  size  along  with  the  urine.  Pieces  of  the  infil- 
trated mucous  membrane  lying  loose  within  the  bladder  may 
obstruct  the  outflow  of  urine.  In  tliese  extreme  cases  the  urine 
is  full  of  pus,  blood,  albumin,  and  renal  tube-casts,  and  has  a 
horribly  fetid  odor. 

Treatment. — Every  case  of  cystitis  after  labor  should  be 
treated  energetically  and  without  delay,  for  fear  of  a  spread  of  the 
infection  to  the  kidneys.  A  daily  irrigation  of  the  bladder  by  a 
quart  or  more  of  boric  acid  solution  (gr.  .xv-.^j),  a  milk  diet, 
and  boric  acid  by  the  mouth  are  usually  suflficient,  if  ordered 
immediately,  to  stamp  out  the  disease  in  its  incipiency.  Vaginal 
cystotomy  is  required  in  .severe  cases  for  drainage. 

Pyelonephritis. — An  inflammation  of  the  jx-lvis  of  the  kidnej" 
may  follow  infection  of  the  bladder  by  an  extension  of  the 
disease  along  the  ureters.  This  is  true  of  the  vast  majoritj'  of 
cases,  but  in  some  instances  the  bladder  disease  may  be  of  such 
a  transient  nature  that  it  passes  undetected,  and  the  physician's 
attention  is  fir.st  attracted  by  the  subsequent  pyelonephritis.  It 
is  possible  that  the  infection  in  a  case  of  pyelonephritis  may 
occur  in  the  kidneys  from  the  blood.  The  disease  may  also 
follow  mechanical  irritation  from  renal  calculi.  I  have  seen 
one  case  of  pyelonephritis  during  the  puerperal  .state  which  was 
associated  with  renal  calculi.  There  was  a  sudden  exacerba- 
tion of  the  disease  some  few  daj's  after  labor,  associated  with  a 
high  fever  and  a  suppression  of  urine.  The  attack  passed  off 
in  the  course  of  forty-eight  hours,  however,  and  the  woman 
finally   recovered.     The   treatment    of  pyelonephritis  of  septic 

■  Holdt,  ■■  Cystitis  Suppurativa  Exfoliata  Puerperalis,"  "  N.  Y.  Med.  Record." 
1885,  ii,  497. 
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origin  consists  in  stimulation,  support,  the  administration  of 
bland  diuretics,  and  irrigation  of  the  bladder.  Occasionally,  it  is 
necessary  to  incise  the  pelvis  of  the  kidney  by  the  lumbar  route 
and  to  drain  it  for  a  while.  The  ureter  is  washed  out  from  above 
downward,  and  finally  the  urine  is  allowed  to  take  its  natural 
course.  I  have  seen  this  plan  of  treatment  carried  out  twice 
with  success.  In  two  other  cases  the  infection  spread  from  the 
kidney  to  the  perirenal  fat,  producing  perirenal  abscesses,  that 
were  opened  by  lumbar  incisions.  The  outcome  of  a  pyelo- 
nephritis is  dubious.  A  large  proportion  of  the  cases  under  my 
observation  have  died.  The  kidney  after  death  was  found  to  be 
either  a  large  bag  of  pus  or  else  was  riddled  with  innumerable 
minute  abscesses. 

Diseases  of  the  Nervous  System. — For  the  psychoses  and 
the  neuroses,  see  page  243. 

Lesions  of  Sacral  Plexuses;  Neuritis  and  Nerve  Degeneration 
from  Pressure  During  Labor. — ^These  complications  are  usually 
seen  in  a  justominor  pelvis  or  in  one  with  a  slight  projection  of 
the  promontory,  which  affords  insufficient  protection  to  the  nerve- 
trunks  on  either  side  of  it.  Puerperal  paralysis  may  result. 
Both  limbs  may  suffer  (paraplegia),  or  there  may  be  unilateral 
paralysis,  with  atrophy  and  anesthesia.  The  leg  or  legs  may  be 
the  seat  of  constant  pain,  and  may  be  very  hyperesthctic. 
Pressure  upon  the  sciatic  nerve  or  movement  of  the  affected  limb 
may  cause  agonizing  pain,  or  there  may  be  intense  and  persistent 
pain  in  the  pelvis,  unassociated  with  disease  of  the  sexual  organs. 
Pressure  with  the  finger  in  the  rectum  upon  the  sacral  plexus  causes 
exquisite  suffering.  Neuritis  of  the  pelvic  nerve-trunks  may  be  the 
result  of  pressure  from  exudates  or  the  involvement  of  the  nerve- 
trunks  in  septic  inflammations.  Fixation  and  extension  of  the  limb 
give  the  greatest  relief  at  first.  When  the  acute  stage  has 
subsided,  massage,  electricity,  and  passive  movements  hasten  the 
restoration  of  the  limb  to  usefulness.  The  prognosis  is  fairly  good. 
There  may  be,  directly  after  child-birth,  neuritis  of  nerves  distant 
from  the  genital  region  (the  ulnar,  for  in.stance).  Multiple 
neuritis  in  alcoholic  subjects  may  develop  after  child-birth  or 
during  pregnancy.  Laury  ^  makes  three  divisions  of  puerperal 
neuritis — traumatic,  septic  inflammatory  by  extension,  and  infec- 
tious neuritis  of  distant  nerves  and  of  the  spinal  cord. 

Apoplexies  of  the  Brain  and  Spinal  Cord ;  Aphasia ;  Hemipiegia ; 
Paraplegia. — There  is  a  predisposition  to  apoplexies  in  the  central 
nervous  system  during  labor,  especially  in  women  whose  vessels 
are  diseased  in  consequence  of  insufficient  kidney-excretion. 

*"  Archives  de  Tocol.,"  Nov.  1,  1893. 
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Ascending;  Myelitis.. — I  have  sccii  an  ascending  myelitis  first 
manifesting  itself  some  two  weeks  after  labor,  tiie  temperature 
havini^  been  previously  normal,  but  becoming  elevated  as 
paralysis  of  the  lower  limbs  appeared.  The  ;>araly.sis  was  pro- 
gressive, and  the  result  fatal.  At  the  postmortem  examination 
no  starting-point  in  a  septic  focus  or  apoplexy  could  be 
discovered.  There  were  simply  the  signs  of  inflammation  and 
degeneration.  It  is  an  interesting  inquiry  whether  this  condition 
could  have  come  from  pressure  upon  the  lumbosacral  plexus 
and  an  ascending  nerve-degeneration. 

Developmental  Anomalies  of  the  Breast. — Absence  of 
Mammie. — Complete  absence  of  both  breasts  is  one  of  the  rarest 
anomalies  of  development.  Marandel,  Lousier,  anti  Froriep  ' 
each  report  a  case  of  entire  absence  of  one  breast,  the  other 
being  well  developed.     Imperfect  development  of  the  mammary 


1  reccDtly  delivered.  ■ 
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Kig.  49Q. — Asymmetrical  hypertrophy  of  brculs  in  a  woman 
Lnivcnviiy  Malemily. 

glands  is  common.  It  is  sometimes  seen  to  an  extreme  degree 
in  cases  of  infantile  or  absent  sexual  organs. 

Hypertrophy  of  the  mammie  is  also  rare,  l^barraque  *  col- 
lected twenty-si.v  cases,  of  which  only  five  were  over  twenty-six 
years  of  age.  The  breasts  are  usually  asymmetrical.  There  is 
one  ca.se  on  record  in  which  a  single  mammary  gland  weiglied 
sixty-four  pounds.  lactation  has  been  known  to  diminish  a 
congenital  hypertrophy  of  the  breasts.  An  overgrown  mammary 
gland,  therefore,  is  not  a  contraindication  to  suckling  the  child. 

Supernumerary  Breasts — Polymastia. — Supernumerary  breasts 
and  nipples  arc  more  common  tlian  is  generally  supposed.  Hruce 
found  si.xty  itistanccs  in  3956  persons  examined  (1.56  per  cent.). 
I.eichtenstem  places  the  frequency  at  I  in  5CX).  Both  observers 
declare  that  men  present  the  anomaly  about  twnce  as  frequently 

'  "  American  Sytlciu  of  Gj-necology,"  vol.  ii,  338.       *  "  Thise  de  Parij,"  1875, 
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as  women.  In  400  women  examined  in  one  winter  in  my  hos- 
pital services  there  was  i  case  of  polymastia.  It  is  impossible 
to  account  for  the  accessory  glands  on  the  theory  of  rever- 
sion, as  they  occur  with  no  regularity  in  situation,  but  may 
develop  at  odd  places  on  the  body.  The  most  frequent  position 
is  on  the  pectoral  surface  below  the  true  mamma  and  somewhat 
nearer  the  middle  line  ;  but  an  accessory  gland  has  been  observed 
on  the  left  shoulder  over  the  prominence  of  the  deltoid  ;  on  the 
abdominal  surface  below  the  costal  cartilages  ;  above  the  umbili- 
cus ;  in  the  axilla ;  in  the  groin ;  on  the  dorsal  surface ;  on  the 
labium  majus  ;  on  the  buttock,  and  on  the  outer  aspect  of  the 
left  thigh.  In  cases  reported  by  Edwards  *  and  Handyside,  and 
in  some  others,  including  one  of  the  author's,  heredity  seems  to 
have  been  a  probable  explanation  for  the  development  of  the 
supernumerary  mammae ;  but  in  the  vast  majority  of  cases  no 
hereditary  influence  can  be  traced. 

Ahlfeld  *  explains  the  presence  of  mammaj  on  odd  parts  of 
the  body  by  the  theory  that  portions  of  the  embryonal  material 


Fig.  500. — Polymastia  :  nine  breasts  and  nipples.      (Seen  in  consultation  with 
Dr.  D.  K.  Kercher.) 

entering  into  the  composition  of  the  mammary  gland  arc  carried 
to  and  implanted  upon  any  portion  of  the  exterior  of  the  body 
by  means  of  the  amnion. 

The  woman  represented  in  figure  500  is  remarkable  for  the 
almost  unprecedented  number  of  breasts  and  nipples  that  she 
possesses.*     She  has  nine  mammae  all  told,  and  as  many  nipples, 

■  "  Medical  News,"  March  6, 1886  (good  bibliography).  See  also  Goldberger 
("Archiv  f.  Gyn.,"  xlix,  H.  2,  S.  272),  who  states  that  there  are  262  cases  recorded 
in  literature.  '  '  Missbildungen  der  Menschen." 

*  Neugebauer  has  reported  a  case  of  polymastia  with  ten  nipples.  "  Central- 
Matt  f.  Gyn.,"  1886,  No.  45. 
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every  one  of  which  secreted  milk  profusely.  The  two  normal 
glands  are  \cxy  large.  The  nipple  of  the  gland  in  the  left 
a.xilla  i.s  not  shown  very  plainly  in  the  illustration  on  account  of 
its  situation,  and  it  is  not  easy  to  see  it  in  the  woman  herself, 
concealed  as  it  is  by  the  axillary  hair,  but  when  the  correspond- 
ing gland  in  the  axilla  is  compressed,  a  stream  of  milk  may  be 
projected  several   feet  from  the  woman's  body. 

As  may  be  seen,  the  gland.s  are  arranged  with  some  symme- 
try.    There  are  five  on  the  left  and  four  on  the  right  side. 

The  woman  is  a  negress,  nineteen  years  old,  and  a  IV' -para. 
Her  child  was  born  prematurely.      Her  mother  had  an  accessory 


Fig.  501. — Supcmuincrary  nipple  and  small  mammary  glaixl   iipm  left  buttock. 
It  was  always  possihie  during  pregnancy  to  squeeze  out  a  drop  of  milk  (aHtbnr'»c«s»i. 


mamma  on  the  abdomen  that  secreted   milk  during  periods  of 
lactation. 

Anatomical  Aaomalies  of  the  Nipple. — The  shape  of  the  nipple 
may  unfit  it  for  nursing,  predisposing  to  injury  by  the  chiJd's 
gums,  to  fissure  and  ulcerations  (see  Fig.  502).  or  making  it  a 
mechanical  impossibility  for  the  child  to  take  hold,  as  in  inverted 
nipples  (Fig.  502).  The  nipples  should  always  be  examined 
during  pregnancy.  If  they  are  inverted,  a  systematic  attempt 
should  be  made  during  the  last  month  to  draw  them  out  with  a 
breast-pump.  Should  tiiis  attempt  fail,  a  nipple-shield  might 
enable  the  child  to  nurse. 
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Abnormalities  of  the  Breasts  and  Anomalies  in  the  Milk 
Secretion. — Milk  secretion  begins  usually  forty-eight  hours 
after  delivery.  Previous  to  this  time  a  thin  fluid  may  be  squeezed 
from  the  breast,  containing  large  cells,  within  which  are  many 
fat-globules.  To  this  substance  the  name  "colostrum"  has 
been  given,  and  the  cells  are  called  colostrum  corpuscles.  It  is 
always  difficult  to  estimate  the  exact  quantity  of  milk  secreted. 
The  best  way  is  to  draw  the  milk  with  a  breast-pump  at  regular 
intervals  during  the  twenty-four  hours  ;  but  the  breast-pump  does 
not  excite  maternal  emotion,  and,  therefore,  it  always  draws  a  less 
quantity  than  would  be  furnished  a  suckling  infant,  for  the  breast 


VDflji«L'*v^    ^x-^  /Mushroom 

Fig.  502.  —  Faulty  development  of  the  nipple. 


is  in  some  degree  an  erectile  organ,  and  even  the  sight  of  the 
child  may  be  sufficient  to  produce  a  flow  of  milk.  Allowing 
for  these  errors,  there  is  found,  at  the  end  of  the  seventh  day, 
about  fourteen  ounces  in  the  twenty-four  hours.  During  the  five 
preceding  days  the  quantity  is  small  and  variable.  By  the  end 
of  the  fourth  week  the  quantity  of  milk  secreted  in  the  twenty- 
four  hours  reaches  about  two  pints.  From  this  time  it  increases 
gradually  until  the  sixth  or  seventh  month,  when  about  three 
pints  of  milk  can  be  drawn  from  the  breast  in  twenty-four  hours. 
After  the  eighth  month  the  quantity  of  milk  gradually  decreases. 
A  curious  anomaly  of  milk  secretion  is  its  occurrence  independent 
of  the  puerperal  state,  as  in  very  old  women  or  very  young  girls,. 
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after  operations  upon  the  ovaries, '  at  the  menstrual  period.'  or 
even  in  the  adult  male.  *  The  most  important  abnurmaHties  of  milk 
secretion  may  be  grouped  under  two  main  headings — quantita- 
tive and  qualitative. 

Deficient  Secretion. — In  its  extreme  degree  this  anomaly  is 
known  as  "  aj^alactia,"  complete  absence  of  milk,  which  is 
e.xcecdingly  rare.  Winckel.  in  an  enormous  e.vperience,  asserts 
that  he  lias  never  seen  an  e.xample — that  there  is  always  some 
litUe  milk  secretion,  which  may,  however,  pass  undetected  with- 
out close  observation.  There  are  a  few  recorded  cases  of 
complete  absence  of  t!ie  brea^its.  Under  such  circumstances,  of 
course,  there  would  be  after  deliveiy'complete  agalactia,  so  that, 
althouj^di  this  condition  is  doubtless  one  of  great  rarit}-,  its  occur- 
rence is  a  possibility.  Deficient  milk  secretion  is  by  no  means 
uncommon.  There  are  many  causes  preventing  normal  activity 
in  the  mammar\'  gland.  Premature  maternity,  if  the  individual 
is  not  yet  fully  developed,  may  account  for  it.  Advanced  age  is 
another  cause  assigned  for  deficient  lactation.  There  is  cither  an 
atrophy  of  the  gland  or  an  exhaustion  of  it  bj-  pre\ious  activit)-. 
The  nearest  approach  to  complete  agalactia  which  I  ever  witnessed 
was  in  the  case  of  a  woman  who  had  her  first  living  child  at  the 
age  of  forty-three.  She  had  been  marrieti  at  forty,  and  had  had 
previously  two  children  still-born.  There  was  in  this  case  so 
slight  a  manifestation  of  milk  secretion  that  it  migiit  have  passed 
undetected  without  a  careful  search. 

Perhaps  the  most  frequent  cause  f)f  insufficient  milk  .secretion 
is  lack  of  development  in  the  glandular  tissue,  which  may  be 
hereditary,  may  depend  upon  the  continuous  pressure  from  the 
clothing,  or  may  be  as.sociated  \\\\.\\  a  defective  development  of 
the  remaimler  of  the  body,  especially  of  the  genital  organs. 
Altmann  ■•  has  called  attention  to  the  hereditar)-  form  of  atrophy 
in  the  mammar)-  gland.  In  parts  of  Bavaria,  where  it  has  been 
the  custom  for  centuries  to  nourish  the  children  artificially,  the 
mammary  glands  no  longer  .secrete  milk.  In  Munich,  of  the 
women  who  did  not  nur.se  their  infants,  fifty -eight  per  cent,  were 
said  to  be  physically  unable  to  do  so.  Of  the  women  who 
nursed  their  children,  seventy  per  cent,  had  to  resort  to  mi.\ed 
feeding.  In  otlier  parts  of  (lermany.  on  the  contrarj',  notably 
in  Silesia,  where  the  custom  of  suckling  children  has  been  care- 


'  Penrose,  "M.  and  S.  Rep.,"  1S89,  326. 
'  Sintty,  '•  Trail*  dc  Gyntc,"  p.  955. 

•  "  Jolin  Hunter's  Notes,"  quoictl  by  Barnes ;   Humboldt,  "  Reise  in  die  .Cqoi- 
noctialc  Gegenden  des  neuen  Continents,"  Bd.  ii,  S.  40. 

*  "  Ueber  die    InactivitStsatrophte    der   weiblichea    Bnistdrflsen,"    Virtjiov't 
"Archiv,"  Ud.  cxi,  p.  318. 
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fully  observed  for  many  generations,  it  is  rare  to  find  mothers 
with  an  insufficient  .su[)ply  of  milk. 

Tlie  ability  of  the  breast  to  furnish  milk  docs  not  necessarily 
depend  upon   its  size,  for  a  large  mammary  gland  may  consist 


Fig.  503, — Mammary  gland  of  a  nullipara  (from  .Silesia).     X  320. 

chiefly  of  connective  tissue,  while  in  another  apparently  ill-devel- 
oped the  gland-tissue  is  abundant  and  the  milk-supply  ample. 
During  pregnancy  the  glandular  .structure  of  the  breasts  takes 
on  an  active  growth  and  development,  while  the  connective  tissue 
decreases  to   a  marked   degree.      If  lactation  is   not  practised, 


€:, 
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Fig.  504. — Mammary  gland  of  a  nullipara  (from  Silesia).     X  S^. 


there  begins  at  once  an  involution  of  the  gland,  a  shrinkage  of 
the  epithelial  structures,  antl  a  regrowth  of  connective  tissue.  If 
involution  is  allowed  to  occur  after  the  birth  of  the  first  child,  it 
is  more  difficult  after  subsequent  deliveries  to  awaken  the  breast 
to  functional  activity. 
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The  mammar}'  secretion,  at  first  sufficient,  may  at  times  be 
much  diminished  as  the  result  of  hemorrhages  or  of  diarrhea,  in 
conseLjucnce  of  an  acute  febrile  attack  during  lactation,  or  of 
inflammation  within  the  gland  itself  Serious  organic  disease;; 
may  also  be  a  cause,  and  insufficient  nourishment  must  be  held 
accountable  in  some  cases.  During  the  siege  of  Paris  an  obser- 
vation of  forty-three  nursing  women  by  Uecaisne  '  proved  that 
with  imperfect  nutrition  the  total  quantity  of  the  milk  is  much 
decreased.  Almost  one-third  of  these  women  lost  their  chil- 
dren by  starvation.  Emotions  exert  an  extraordinary  influence 
upon  lactation.  Those  which  are  of  gradual  development  and 
long  continuance,  as  profound  grief,  tend  to  progressively  dimin- 
ish the  amount  of  milk.  Emotions  of  sudden  onset  and  short 
duration,  as  fright  or  anger,  cither  totally  stop  the  formation  of 
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Fig.  505. — Mamniar)-  gland  of  a  nullipara  (from 
Bavaria  J.     X  S^- 


Fig.  506. — Munmary 
gland  of  a  nullipan  (from 
Bavaria).     X  i^ 


milk,  or  else  so  alter  its  constitution  that  it  becomes  a  rank 
poison  to  the  child.  The  return  of  menstruation  sometimes  af- 
fects the  quantity  and  quality  of  a  woman's  milk,  but  not  nearly 
so  often  as  is  popularly  suppo.sed.  Zweifel  states  positively  that 
for  the  most  part  the  return  of  the  menses  is  without  influence 
upon  lactation.  This  statement  is  in  accord  with  the  experi- 
ence of  Winckel,  Joux,  Tilt.  Becquerel.  Vemois,  and  my  own. 
There  are  a  few  other  rarer  causes  to  which  deficient  mammary 
secretion  has  been  ascribed.  It  has  been  .said  that  the  exit  of 
the  milk-ducts  may  be  obstructed  by  an  accumulation  of  epi- 
thelium recognized  by  a  minute  white,  projecting,  translucent 
vesicle  upon  the  nipple  at  the  opening  of  the  obstructed  duct. 

'  "  Des  Modilications  i|uc  subit  le  lait  dc  fcmme  pour  suite  d'unr  alimeoUlion 
insuHisante  ;  observations  recueillies  pendant  la  siige  de  Paris,"  "Complo  Kcnd.," 
Ixxiii,  No.  2. 
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Nasal,  pharyngeal,  or  bronchial  catarrhs  are  supposed  to  dimin- 
ish the  quantity  of  milk.  The  mammary  gland  is  described  in 
some  cases  as  torpid.  A  iailure  to  furnish  enough  milk  is  as- 
cribed occasionally  to  the  fact  that  the  individual  approaches  the 
male  type.  The  milk-supply  is  rarely  abundant  after  premature 
delivery  or  the  delivery  of  dead  infants.  It  is  an  undoubted  fact 
that  extreme  obesity  interferes  seriously,  if  it  does  not  almost 
entirely  prevent,  a  functional  activity  of  the  mammary  gland. 

Treatment. — It  is  obvious  that  no  single  plan  of  treatment 
will  increase  a  deficient  milk-supply.  It  is  also  apparent  that  in 
the  vast  majority  of  cases  the  cause  of  the  difficulty  is  beyond 
the  influence  of  any  treatment.  One  can  not  alter  the  age  of  the 
patient  nor  replace  deficient  glandular  tissue.  There  are  some 
cases,  however,  of  insufficient  secretion  that  respond  promptly 
to  appropriate  treatment.  A  scanty  supply  of  milk  dependent 
upon  an  insufficient  diet  is  easily  corrected.  It  should  never  be 
forgotten  that  when  lactation  is  interrupted  by  an  acute  febrile 
attack  nursing  may  be  successfully  resumed  after  convalescence 
is  established,  even  though  weeks  and  occasionally  months  have 
intervened.  I  have  seen  lactation  begun  and  continued  success- 
fully a  month  after  a  difficult  Cesarean  section  attended  with  pro- 
fuse hemorrhage.  In  cases  of  general  ill  health  or  constitutional 
weakness,  much  may  be  effected  by  the  administration  of  tonics 
and  nutritious  diet  and  change  of  air  and  scene.  If  the  deficient 
secretion  is  dependent  upon  some  emotion,  the  cause,  if  possible, 
should  be  removed.  Electricity  has  been  much  vaunted  as  a 
remedy  for  insufficient  lactation.  It  may  b&  applicable  in  cases 
of  torpidity  of  the  mammary  gland  or  in  those  cases  in  which 
lactation  was  not  practised  after  the  birth  of  the  first  infant,  and 
in  which,  therefore,  the  mammary  gland  does  not  respond 
readily  to  the  stimulus  of  subsequent  births.  This  remedy, 
however,  often  proves  ineffective  and  disappointing. 

There  is  no  medicinal  galactagogue  of  any  value.  If  three 
meals  a  day  of  food  suitable  to  the  patient's  condition,  reinforced 
by  four  glasses  of  milk  between  meals  and  fluid  e.xtract  of  malt 
at  meals,  will  not  produce  a  sufficient  flow  of  milk,  the  child  must 
usually  be  artificially  fed. 

Quantitative  anomalies  by  excess  in  the  milk  secretion  may  take 
three  forms.  In  women  of  a  vigorous  physique,  well  nourished, 
and  of  a  full  habit,  the  supply  of  milk  is  likely  to  be  in  excess 
of  the  infant's  needs — polygalactia.  I^actation  may  be  continued 
far  beyond  the  usual  time — hyperlactation.  In  the  third  variety 
the  milk  continues  to  flow  from  the  breasts  in  varying  quantities 
and  for  varying  lengths  of  time  after  the  child  has  been  weaned 
or  when  it  has  not  been  suckled — galactorrhea. 
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Polygalactia. — Tliis  condition  is  exceedingly  common.  The 
treatment  has  been  referred  to  on  page  355.  Its  main  features 
are  comjircssion  and  support  of  tlie  breast  by  a  mammary 
binder,  the  administration  of  laxatives,  the  regulation  of  the  diet, 
and  the  evacuation  of  the  superabundant  quantity  of  secretion. 

Hyperlactatlon  is  more  frequently  met  with  among  the  poorer 
classes.  Infants  arc  nursed  far  longer  than  they  should  be, 
either  from  the  fact  that  it  is  tiilficult  to  provide  food  for  another 
mouth  or  because  of  th-j  prevalent  belief  that  lactation  grants 
immunity  from  impregnation.  Women  have  been  known  to 
nur.se  their  children  up  to  the  second  or  third  year.  Some 
women  and  certain  races  do  it  with  impunity.  .Spanish  wet- 
nurses  suckle  three  or  four  successive  children  in  one  family. 
Japanese  w<imen  habitually  nurse  their  children  for  five  or  si.\ 
years.  Hv^ierlactation,  however,  usually  leads  to  serious  results  in 
the  women  who  fall  under  the  care  of  physicians  in  this  and  mr>st 
civilized  countries.  The  patient  becomes  exceetiingls'  weak  .ind 
presents  all  the  symptoms  of  a  serious  constitutiDnal  disease. 
The  quantity  of  blood  is  diminished — oligemia.  The  woman 
grows  pale  and  thin  ;  there  are  lo.ss  of  appetite,  constant  head- 
ache, pain  in  the  back,  indisposition  to  make  any  physical  effort, 
and  the  whole  nervous  system  is  more  or  less  seriously  deranged. 
Cramps  in  the  muscles  of  the  neck  and  upper  extremities  occur 
frequently  ;  they  appear  often  during  the  day  and  last  for  var\'- 
ing  periods.  The  application  of  the  child  to  the  brea.st  often 
originates  an  attack.  There  is  especial  danger  in  women  of 
tuberculous  tentleneies  of  originating  phthisis. 

The  treatment  of  hyperlactation  is  simple  and  effective.  The 
child  mu.st  at  once  be  weaned,  and  the  mother's  strength  restored 
by  a  nutritious  diet,  tonic  remedies,  and,  if  pos.siblc,  change  of  air. 

Qalactorrhea. — H)'  this  term  is  meant  a  flow  of  milk  from  the 
breasts  not  necessarily  e.xcited  b)'  the  suckling  child,  and  com- 
monly continued  long  after  the  usual  term  of  lactation.  The 
quantity  of  milk  excreted  may  vary  from  a  few  grams  to  seven 
liters  in  the  twenty-four  hours.'  Usually,  both  brea.sts  are  in- 
volved ;  sometimes  the  flow  is  confined  to  one  side.  The  cause 
of  the  anomaly  is  unknown.  It  has  been  attributed  to  a  rela.\a- 
tion  or  paralysis  of  the  circular  muscular  fibers  surrounding  the 
milk-ducts,  but,  as  Winckel  remarks,  this,  in  the  majority  of  cases, 
is  an  effect  and  not  a  cause.  There  is  a  case  recorded,  however, 
of  galactorrhea  in  the  left  breast,  associated  with  the  left  hemi- 
plegia occurring   after  child-birth.-      The  aftection  is  one  com- 


'  Winckrl,  '•  Path.  u.  Therap.  des  Wochenbettes,"  p.  440. 
'"Trans.  Lxjndon  ObsleL  .Soc.  for  1887,"  xxix. 
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monly  of  long  duration,  extending  often  over  years.  There  is  a 
case  reported  in  which,  for  thirty  years,  there  was  an  uninterrupted 
flow  of  milk  from  the  breasts  of  a  woman  who,  at  the  time  the 
report  was  made,  had  reached  her  forty-seventh  year.  Curiously 
enough,  this  long-continued  drain  upon  the  system  had  had  no 
injurious  effect  upon  the  woman's  health,  which  remained  excel- 
lent. Another  anomalous  feature  in  the  case  was  that  the  return 
of  the  catamenia  increased  for  the  time  the  discharge  of  milk.  ^ 
I  have  seen  a  woman  who  had  had  galactorrhea  for  eleven  years 
after  a  miscarriage  at  the  fifth  month.  Her  health  remained  per- 
fectly good.  The  usual  effect  of  a  long-continued  discharge  of 
milk  from  the  breasts  is  most  unfavorable  upon  the  individual's 
health.  It  is  the  same  that  any  long-continued  discharge  pro- 
duces upon  the  constitution.  The  general  debility  from 
this  cause  is  known  as  "  tabes  lactea."  The  same  condition 
may  be  seen  in  extreme  cases  of  polygalactia  and  in  hyperlacta- 
tion. 

Treatitient. — The  most  prominent  feature  in  these  cases  is  the 
stubborn  resistance  that  they  offer,  as  a  rule,  to  treatment. 
There  are  two  measures,  however,  which  can  usually  be  depended 
upon  to  give  relief — firm  compression  of  the  mammary  gland  and 
the  administration  internally  of  iodid  of  potassium.  It  should  be 
remembered,  moreover,  that  in  many  cases  the  milk  secretion 
stops  spontaneously  with  the  return  of  menstruation,^  and  that 
in  a  certain  proportion  of  cases  a  treatment  adapted  to  securing 
a  discharge  of  blood  from  the  uterus  has  been  successful  in  cur- 
ing galactorrhea.  Routh  *  advocates  Simpson's  plan  of  intro- 
ducing a  piece  of  caustic  within  the  uterus  for  securing  this  result 
Abegg  was  successful  in  two  instances  in  .stopping  the  galactor- 
rhea by  the  use  of  warm  douches,  which  brought  about  a  return 
of  the  menses.  Electricity  has  been  recommended  to  secure  the 
proper  contraction  of  the  sphincter  muscles  of  the  lactiferous 
ducts.  The  long-continued  administration  of  ergot  has  been 
successful,  and  its  use  is  rational.  The  e.xperiments  of  Roehrig  * 
have  demonstrated  that  drugs  which  bring  about  an  increased 
arterial  pressure  in  the  breasts  promote  milk  secretion,  while 
those  which  lower  arterial  tension  tend  to  diminish  or  even 
abolish  the  function.  Chloral  was  shown  to  be  peculiarly  power- 
ful in  diminishing  the  quantity  of  milk  ;  therefore,  this  drug  is 
also  worthy  of  a  trial.  Belladonna  internally,  or  as  a  local  ex- 
ternal application,  is  usually  employed  as  a  routine  practice,  but 

'  Green,  quoted  by  Gibbons,  "  A  Case  of  Galactorrhea  (unilateral),"  ibid. 
»  Gibbons'  case ;  Abegg's  cases ;  in  two  ca.ses,  under  the  care  of  Depaul,  the 
galactorrhea  was  arrested  by  the  recurrence  of  pregnancy. 

•  Discussion  on  Gibbons'  paper,  loc.  cil.  *  Quoted  by  Gibbons. 
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of  doubtful   utility.      It  has  been   declared  that  antipyrin, 
[-grain  doses,  three   times  a  day,  diminishes  milk  sccre- 

Ailtatlve  Anomalies  in  the  Milk. — The  most  important  factor 

cing  the  constitution  of  the  milk  is  the  diet.     A  fatty  diet 

hes  the  quantity  of  milk.     A  vegetable  diet  diminishes 

^i-rtsein  and  fat,  and  increases  the  sugar.      A  diet  rich  in  meat 

■s  the  fat  and  casein,  but  diminishes  the  sugar.     A  scanty 

liriishes  all  the  solid  constituents  of  the   milk   except 

'umin. 

;  commonest  anomaly  in  the  con.'ititution  of  the  milk,  in 
lerience,  is  a  tleficiency  of  fat  and  an  excess  of  casein. 
of  my  patients,  in  each  of  tlircc  confinements  there  has 
J^  milk  of  only  o.S  per  cent,  fat  and  3  per  cent,  albu- 
s.  Usually  this  disordered  condition  of  the  milk  can  not 
edied.  In  a  few  instances,  however,  qualitative  anomalies 
corrected  by  dietetic  management. 

effect  of  emotions  upon  the  constitution  of  the  milk  has 

been  referred  to.      Baranger  ^  quotes  a  good  example : 

rsing  woman   saw   her  husband    threatened   by  a  soldier 

with   a  saber.     Directly  afterward  she  gave  suck  to  her 

It  seized  the  nipple  at  first  with  avidity,  then  refused  it, 

lie  violently  convulsed,  and  died.    Every  practising  physician 

nas   seen,   at    least    to    some   degree,  examples   of   the   change 

produced  in  the  milk  by  mental  impressions.     Becquerel  and 

Vernois  found  that  under  the  influence  of  emotion  the  milk  of  a 

woman  contained  more  water,  very  much  less  fat,  and  somewhat 

more  casein  than  was  found  in  the  mammary  gland  of  the  same 

individual   under  ordinary   circumstances.     Almost    all    acute 

febrile  affections  not  only  diminish  the  mammary  secretion,  but 

produce  some  change  in  its  constitution  and  make  it  indigestible. 

This  is  most  marked  in  the  prodromal  period.    If  a  chill  occurs, 

the  lacteal  secretion  is  suspended  almost  entirely  for  from  twelve 

to  twenty-four  hours. 

The  germs  of  some  diseases  pass  from  the  mother's  organism 
into  her  milk  ;  this  is  undoubtedly  true  of  tuberculosis.  It  is 
probable  that  the  germs  of  malaria  find  an  exit  from  the  body  in 
this  way.  Septic  micro-organisms  may  contaminate  the  milk 
from  the  breast,  although  the  mammary  gland  itself  is  free  from 
inflammation.     Karlinski  ^  has  reported  a  fatal  infection  of  the 

»  "  Bull.  gin.  de  Thirap.,"  June,  1888. 

'  "  Les  Contreindications  et  Obstacles  i.  rAllaitement  maternal,"  "  Thise  de 
Puis,"  1884. 

•"Zur  yEtiologie  der  Puerperal-Infektion  der  Neugeborenen,"  "Wien.  med. 
Wochenschr.,"  1888. 
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new-bom  from  the  milk  of  a  puerpera  with  septic  fever.  In  the 
milk  were  found  staphylococci. 

Women  under  the  influence  of  mercurialism  or  saturnism 
excrete  milk  of  abnormal  quality,  dependent,  perhaps,  as  much 
upon  the  anemia  associated  with  these  conditions  as  upon  the 
excretion  of  the  drug  itself.  The  influence  of  syphilis  upon  the 
constitution  of  the  milk  is  not  yet  known.  It  has  been  asserted 
that  there  is  no  change  in  the  milk  of  syphilitic  women.  Vernois 
and  Becquerel,  on  the  other  hand,  affirm  that  there  are  well- 
marked  alterations  in  the  relative  proportions  of  the  different  in- 
gredients in  the  milk  from  syphilitic  women. 

Under  ordinary  circumstances  colostrum-corpuscles  may  be 
detected  in  human  milk  for  the  first  eight  or  ten  days  after  de- 
livery. There  are  certain  conditions  in  which  a  return  of  these 
corpuscles  may  be  noted.  They  reappear  sometimes  upon  the 
return  of  menstruation,  during  acute  mastitis,  or  in  any  other 
acute  affection  during  lactation.  Of  twenty-three  examinations 
made  by  Truman  *  to  investigate  this  point,  colostrum-corpuscles 
were  found  present  in  the  following  cases  :  In  a  primipara  for 
four  weeks  after  the  birth  of  a  premature  infant ;  in  a  woman  who 
was  suckling  her  four-month-old  baby  ;  in  a  non-pregnant  woman 
whose  infant,  bom  twenty-si.x  months  before,  had  been  weaned 
for  ten  months  ;  in  a  non-pregnant  woman  who  had  been  married 
three  and  a  half  years ;  ever  since  marriage,  for  a  week  before 
menstruation,  the  breast  filled  with  milk,  in  which  were  colos- 
trum-corpuscles ;  in  a  nursing  woman  who  had  never  been  able 
to  use  her  right  breast  during  lactation.  Her  last  child  was 
twelve  months  old.  In  the  milk  which  could  be  squeezed  out  of 
the  right  breast  colostrum-corpuscles  were  discovered.  Another 
case  was  one  of  chronic  ovaritis.  Twenty-three  months  had 
elapsed  since  the  last  labor,  and  eleven  since  weaning.  The 
milk  which  exuded  from  the  breast  contained  colostrum-cor- 
puscles. In  the  breast  of  a  woman  fifty-six  years  old,  which 
was  removed  for  carcinoma,  about  a  teaspoonful  of  milk  was 
found,  very  rich  in  colostrum-corpuscles.  This  woman's  young- 
est child  was  eight  years  old.  In  a  case  of  galactorrhea  which 
had  persisted  for  four  years  these  bodies  were  also  discovered. 
The  presence  of  colostrum-corpuscles  in  the  milk  is  not  a  proof, 
therefore,  of  a  recent  delivery. 

Diseases  ol  the  Mammary  Glands. — Areola. — The  glands 
of  Montgomery  may  be  inflamed,  and  their  infection  may  lead 
to  mammary  abscess. 

Treatment. — Infection  of  the  areolae  should  be  avoided  by 

»  "British  Med.  Jour.,"  1888,  ii,  p.  947. 
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cleanliness.  Each  inflamed  and  suppurating  _t;land  slinuld  be 
opened,  curetted,  and  its  interior  touched  with  strong  bichlorid 
solution. 

Kxaggeratcd  pigmentation  of  the  areolcT;  often  persists  after 
pregnancy  ;  it  fades  away  in  llic  course  of  lactation  or  after  the 
child  has  been  weaned. 

Congestion  and  ensorgement  of  the  mamms  occur  in  almost 
every  case  on  the  third  day,  when  lactation  is  instituted. 

Treatment. — Excessive  congestion  may  be  avoided  by  admin- 
istering a  .saline  purge  on  the  evening  of  the  .second  day.  The 
breasts  must  be  thoroughly  evacuated  at  regular  intervals  by  the 
child's  mouth,  reinforced,  if  necessary,  by  massage  and  a  breast- 
pump.  Hot  fomentations  may  give  great  comfort ;  but  if  the 
congestion  and  pain  persist,  lead-water  and  alcohol   is  the   best 


Fig.  foS.^Breasls  disligurecl  by  exaggerated  pigmeiilaliuii  uf  the  oreolx. 


application.  A  mammary  binder  is  almost  always  a  necessary 
part  I  if  the  treatment.  The  pressure  and  support  which  it  affords 
contribute  more  than  any  other  single  item  in  the  management 
of  these  cases  to  prevent  e.xcessive  congestion  and  engorgement. 
From  the  investigations  of  Honigmann  '  and  Ringei,^  it 
appears  that  luiman  milk  contains  normally  the  staphylococcus 
pyogenes  albus,  as  well  as  the  staphylococcus  aureus.  These 
micro-organisms  wander  in  along  the  milk-ducts  from  the  skin. 
They  produce,  usually,  no  ill  results,  unless  the  vitality  of  the 
epithelial  cells  is  reduced  by  engorgement  of  the  gland  with  milk 

'  F.  Honigmann,  '•  Bakteriologisctic  Untcrsuclmngen  ueber  Frauenmilcb,"  In- 
stig.-Diss.,  Breslau,  1893. 

'  RinKfl.  •'  Uel'Cr  den  KeimgehaU  der  Frauenmikh,"  "  Miinclien.  med. 
Wochenschr. ,"  1894,  No.  27. 
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and  blood,  as  in  the  "caked  breast."  They  may  then  take  an 
active  part  in  tlic  development  of  a  mammary  abscess,  by  attack- 
ing the  epithelial  cells  of  the  milk-ducts,  destroying  them,  and 
invading  the  surrounding  connective  tissue. 

Sore  Nipptes. — Excoriations  and  fissures  of  the  nipples  are 
due  to  the  maceration  and  irriLition  to  which  they  are  subjected 
by  the  child's  gums  and  mouth.  Mammary  abscess  not  infre- 
quently results  from  the  entrance  of  streptococci  or  of  other  in- 
fectious bacteria  through  these  fissures. 

Prophylactic  Treatment. — During  the  latter  months  of  preg- 
nancy the  nipple  should  be  washed  twice  a  day,  and  sliould  then 
be  touched  with  a  piece  of  clean  absorbent  cotton,  saturated  with 
a  mi.xture  of  glycerol  of  tannin  and  water,  equal  parts.  Alco- 
holic astringents  should  be  avoided.  It  is  neccs.sary.  of  course, 
to  keep  the  nipple  clean  during  lactation  by  batliing  it  with  boric 
acid  solution  (gr.  x  to  f^j).  and  to  keep  the  skin  in  a  healthy 


Kig.  $09. — lireasl'punip. 


Fig.  510.  — Nipple-shield. 


condition  by  frequent  applications  of  sweet-oil,  until   the  nipple 
becomes  accustomed  to  its  functions. 

Curath'c  Treatment. — The  nipple  should  be  carefully  cleansed 
after  each  nursing,  and  one  of  the  following  remedies  should  be 
a]>]3lied  to  it :  An  ointment  composed  of  .^ij  each  of  bismuth 
subnit.  and  castor  oil  ;  tinct.  benzoin  cump.,  applied  directly  to 
the  fissure.  Iodoform,  gr.  .x,  to  iing.  zinci  oxidi,  sss  ;  ichthyol,  5j  ; 
lanolin,  glycerin,  each  siss  ;  olive  oil,  siiss.  The  fissure  may  be 
touched  with  a  solution  of  nitrate  of  silver  (gr.  x  to  the  ounce) 
or  with  the  .solid  slick.  A  nipple -shield  is  almost  always  neces- 
sary. It  must  be  perfectly  clean,  and  should  be  kept  immersed 
in  coo!  water  while  not  in  use.  In  cases  of  supersensitive  nip- 
ples, without  abrasions  or  cracks,  or  if  the  latter  are  slight  in  de- 
gree, extract  of  witch-hazel  is  an  excellent  remedy.  Occasionally 
the  nipples  arc  so  exquisitely  sensitive  that  the  pressure  of  a  night- 
gown or  of  the  bed-clothes  is  unendurable,  although  there  is 
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no  fissure,  crack,  abrasion,  or  inflammation.  In  such  cases  nerve- 
sedatives  internally  and  cocain  as  a  local  application  are  neces- 
sary.    Usually,  the  child  must  be  weaned. 

Inflammations  of  the  Breasts— Mastitis. — There  may  be  an  in- 
flammation of  the  ^subcutaneous  connective  tissue,  of  the  mam- 
mary gland,  of  the  deeper  interstitial  tissue,  or  of  the  parenchyma. 
A  septic  inflammation  is  rarely  confined  strictly  to  one  of  these 
localities.  There  is  usually 
involvement  of  all  the  ti.ssues 
in  the  gland. 

As  in  all  puerperal  infec- 
tions, the  micro-organisms 
responsible  for  the  inflam- 
mation may  be  of  many 
pathogenic  varieties.  The 
constitutional  symptoms  of 
mammary  infection  are  usu- 
ally slight,  but  may  be  very 
severe,  even  though  the  local 
inflammation  appears  to  be 
moderate. 

Causes. — The  first  two 
cla.sses,  superficial  and  inter- 
stitial mastitis,  are  due  to 
sepsis,  the  result  of  direct  in- 
oculation. The  -sources  of 
infection  are  unclean  fingers, 
contaminated  water,  soiled 
rags  to  dry  the  nipple,  dirty 
cloths  laid  over  the  breasts, 
and  stomatitis  in  the  infant.  Parenchymatous  inflammation  need 
not  always  be  a.scribed  to  this  cause.  Overactivity  of  the  gland, 
engorgement  witii  blood,  and  distention  with  milk  (the  so-called 
"caked  breast")  may  be  primarily  responsible  for  the  infectious 
inflammation  by  weakening  the  resisting  power  of  the  cells 
against  microbic  invasion. 

Treatment. — If  the  inflammation  is  parenchymatous  and  is  due 
to  oversecretion,  tlie'  breast  must  be  emptied  with  a  pump  or  by 
massage  (see  P'ig.  507),  and  must  be  supported  by  a  binder. 
If  the  inflammation  is  confined  to  the  connective  tissue  and  sup- 
puration is  threatened,  lead-water  and  alcohol  should  be  applied 
with  a  mammary  binder.  Suckling  had  best  be  intermitted  if  the 
inflammation  continues  and  an  abscess  is  threatened,  as  the  irri- 
tation of  nursing  may  increase  the  mammary  congestion  and  the 
milk  is  apt  to  disagree  with  the  child.     It  has  rarely  given  rise 


Fig.  5 1 1 .— Puerperal  mastitis  forming 
abscess :  a,  Grou|>  of  acini  melted  to  pus 
( Billroth). 
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to  septic  infection  of  the  child's  intestines  by  its  contained  .micro* 
ox%2sasta&. 

Mammary  Atacess. — ^The  pus  may  be  located  superficially,  in 
the  gland-substance,  or  in  the  submammary  connective  tissue,  as 
postmammaiy  abscess. 

The  symptoms  cf  suppuraHtm  are  uncertain.  The  reddened 
skin,  the  swelling  and  sensitiveness  of  the  breast,  and  the  fever 
may  be  due  simply  to  intense  congestion.  Fluctuation  is  rarely 
detected  until  late,  and  should  not  be  awaited.  A  dusky-red  hue 
(^  the  skin,  and  edema,  with  fever,  are  the  most  valuable  signs  <£ 
su|^uration,  and  should  indicate  an  immediate  incision  or  incisions. 
Treatment. — ^A  mammary  abscess  must  be  incised  as  soon  as 
the  physician  is  satisfied  that  there  may  be  pus  within  the  breast 
It  is  much  better  to  make  an  unnecessary  incision  than  to  allow 

the  pus  to  burrow  through  the  gland 
until  the  operation  for  the  woman's 
relief  becomes  quite  formidable.  If 
the  abscess  is  opened  early,  one 
incision  commonly  suffices.  If  the 
case  is  neglected,  every  pocket  cX 
pus  must  be  opened  and  every  sinus 
must  be  drained  to  secure  a  prompt 
and  permanent  cure.  I  have  made 
as  many  as  eighteen  incisions  in  the 
two  breasts,  and  have  had  half  that 
number  of  drainage-tubes  through 
the  glands  in  a  woman  who  had 
been  ill  for  six  weeks  or  more  with 
mammary  abscesses,  in  spite  of  a  few 
ineffective  and  insufficient  incisions 
in  the  breasts,  made  from  time  to 
time  by  her  medical  attendant.  In 
incising  a  mammary  abscess,  the  incisions,  so  far  as  possible, 
should  radiate  from  the  nipple,  so  that  they  run  parallel  with 
the  lacteal  ducts.  Otherwise,  a  duct  may  be  cut  across  and 
a  lacteal  fistula  may  result.  The  incision  should,  if  possible, 
avoid  the  area  of  pigmentation,  or  should  be  confined  wholly 
within  it,  as  the  pigmentation  follows  the  cut,  disfiguring  the 
breast  (see  Fig.  508).  The  abscess-cavities  should  be  compressed, 
after  being  opened,  by  a  firm  mammary  binder,  and  they  should 
be  irrigated  with  sterile  water  daily. 

In  the  case  of  a  postmammary  abscess,  the  whole  breast  is 
lifted  off  the  chest,  and  there  are  no  signs  of  suppuration  within 
the  gland  itself.  The  systemic  symptoms  of  this  kind  of  mam- 
mary abscess  are  usually  severe. 


Fig.  512. — Pigment  of  the 
areola  following  incisions  (Rich- 
ardson). 
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Treatment. — ^The  incision  should  be  made  beyond  the  per- 
iphery of  the  gland  at  the  most  dependent  part  as  the  woman  lies 
on  her  back,  and  a  counteropening  must  be  made  upon  the 
opposite  side.  A  drainage-tube  is  passed  under  the  gland  by  a 
dressing-forceps,  and  the  cavity  is  irrigated  daily. 

A  galactocele  is  a  milk-tumor  due  to  occlusion  of  one  of  the 
lactiferous  ducts.  It  is  usually  of  no  pathological  importance, 
unless  it  should,  as  rarely  happens,  reach  a  large  size,  when  it 
must  be  tapped  and  drained. 

Other  mammary  tumors,  especially  adenomata,  may  take  on 
a  very  rapid  growth  in  pregnancy,  and  may  become  so  engorged 
and  painful  when  lactation  begins  that  their  removal  is  necessary. 
In  one  of  my  cases  an  adenoma  grew  during  pregnancy  from 
the  size  of  a  walnut  to  that  of  a  cocoanut,  and  I  was  obliged  to 
excise  it  on  the  third  day  of  the  puerperium. 

Relaxation  of  the  Pelvic  Joints. — The  pelvic  joints,  after 
labor,  may  be  the  seat  of  inflammation,  accompanied  by  serous 
exudation,  and  ending  possibly  in  suppuration.  In  the  case  of 
the  symphysis  pubis,  the  abscess  can  easily  be  opened  and  drained. 
The  prognosis,  therefore,  is  good.  In  the  other  pelvic  joints 
suppuration  is  commonly  fatal.  The  pelvic  joints  may  be 
ruptured  by  violence  during  labor.  This  accident  is  considered 
in  connection  with  the  forceps  operation  and  injuries  to  the 
woman  in  labor.  Finally,  there  may  be,  to  a  marked  degree, 
relaxation  of  the  pelvic  joints,  much  exaggerated  beyond  that 
seen  in  almost  every  pregnant  woman,  and  persisting  for  varying 
periods  after  delivery. 

The  etiology  is  obscure.  Abnormal  motion  in  the  pelvic 
bones  has  been  seen  in  justomajor  pelves.  It  has  been  noted 
after  abortion.  It  may  be  traced  to  a  large,  hard  fetal  head 
which  had  stretched  the  joints.  It  occurs  in  ju.stominor  pelves 
rather  frequently.  It  has  been  ascribed  to  obesity,  to  a  cachectic 
condition,  to  sudden  and  powerful  exertion  in  the  latter  months 
of  pregnancy,  to  an  unusually  great  circumference  of  the  preg- 
nant uterus,  1  and  to  previous  disease  or  abnormality  of  the  joint.  * 

The  diagnosis  is  easy.  There  is  difficult  locomotion,  unusual 
mobility  in  the  joints,  especially  the  symphysis  pubis,  and  local- 
ized pain. 

The  treatment  should  consist  in  the  application  of  a  firm 
binder  about  the  hips.  Tonic  remedies  are  often  required.  In 
the  course  of  a  few  weeks  the  joints  usually  become  firm. 
Occasionally,  the  relaxation  persists  for  months. 

'  Winckel,  '•  GeburtshUlfe."  p.  873. 

'  Schauta,  in  Mailer's  "  Handlmch,"  vol.  ii. 
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CHAPTER  II. 
Pti€fpcnu  >)fpMS« 

Historical. — ^The  histoty  of  the  acquisition  of  our  knowledge 
of  puerperal  infection  is  distinctly  modem.  It  had  its  earliest 
beginning  about  fifty  years  ago,  and  dates  back  in  reality  scarcely 
twenty-five  years.  Indeed,  one  may  say  that  a  true  comprehen- 
sion of  the  causes  and  nature  of  puerperal  sepsis  has  been  ac- 
quired only  within  ten  years,  and  that  the  past  five  years  have 
contributed  more  information  on  this  subject  than  all  the  pre- 
vious ages  of  medicine.  Only  a  few  years  ago  (1884)  the  late 
Fordyce  Barker  made  the  following  statement : 

"  And  so,  by  the  microscopical  researches  of  Tigri,  Davaine, 
Leplat  and  Jaillard,  Burdon-Sanderson,  Coze  and  Feltz,  and 
others,  the  infusoria  called  bacteria  were  discovered  and  found 
to  be  a  constituent  of  septicemic  blood,  and  thus  we  have  been 
furnished  with  another  element  of  distinction  between  septicemia 
and  pyemia.  These  bacteria,  however,  seem  to  be  a  product  of 
changes  effected  in  the  blood  by  septic  poisoning,  rather  than  a 
cause  of  the  morbid  phenomena  which  appear  in  septicemia,  for 
the  experiments  of  Bergmann  and  others  have  demonstrated 
that,  when  these  bacteria  are  alone  introduced  into  the  blood, 
they  give  rise  to  none  of  the.se  phenomena,  and  are  absolutely 
innocuous." 

The  history  of  medical  views  on  the  septic  fevers  of  the 
puerperium  prior  to  the  past  generation  is  a  long  record  of 
error  antl  ijjnorance.  Vxova  the  earliest  beginning  of  medi- 
cal literature  to  the  nineteeiitii  century,  [)ucii)eml  sepsis  was 
ascribed  to  suppression  of  the  lochia.  This  dogma  hold  undis- 
puted .sway  until  1670.  when  Puzos  advanced  the  theory  that  all 
puerperal  fevers  were  due  to  a  metastasis  of  milk,  which  flowed 
in  the  blood  during  pregnancy,  and  was  normally  attracted  to 
the  breasts  after  delivery,  but  which  might  be  drawn  to  other 
organs  or  structures,  especially  the  peritoneum,  with  disastrous 
results.  This  theory  found  support  in  the  reports  of  a  number 
of  postmortem  examinations,  .stating  that  milk  had  been  dis- 
covered in  the  peritoneal  cavity  after  deaths  following  childbirth. 

A  little  later  English  and  German  ob.scrvers  explained  the 
puerperal  infectious  fevers  by  attributing  them  to  inflammations 
of  the  womb  and  of  the  peritoneum,  without  accounting  satis- 
factorily for  the  occurrence  of  the  inflammation.  Occasionally, 
one  finds  a  reference  to  putrid  fevers  in  the  puerperium,  a  sug- 
gestion that  putrefying  animal  matter  may  occasion  disease  in 
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human  bodies  with  which  it  comes  in  contact,  an  intimation  of 
the  contagiousness  of  puerperal  fever ;  but  these  were  mere 
glimmerings  of  light  that  flickered  out  at  once  without  illumi- 
nating the  general  ignorance.  Credit,  however,  must  be  given 
to  some  of  the  English  writers  of  the  first  half  of  the  nineteenth 
century  for  insisting  upon  the  contagiousness  of  puerperal  fever. 

Three  events  laid  the  foundation  of  our  present  knowledge 
of  puerperal  sepsis  :  The  publication  of  Oliver  Wendell  Holmes' 
paper  on  "The  Contagiousness  of  Puerperal  Fever,"  in  1843; 
the  observations  of  Semmelweiss  in  the  Vienna  Hospital,  1846- 
'48 ;  the  publication  of  Sir  James  Y.  Simpson's  paper  on  "  The 
Analogy  between  Puerperal  and  Surgical  Fevers."  in  1850. 

The  first  of  these  papers  must  always  remain  a  classic  in 
medical  and  English  literature.     It  ended  with  these  words : 

"  I  have  no  wish  to  express  any  harsh  feeling  with  regard  to 
the  painful  subject  which  has  come  before  us.  If  there  are  any 
so  far  excited  by  the  story  of  tiiese  dreadful  events  that  they 
ask  for  some  word  of  indignant  remonstrance  to  show  that 
science  does  not  turn  the  hearts  of  its  followers  into  ice  or  stone, 
let  me  remind  them  that  such  words  have  been  uttered  by  those 
who  speak  with  an  authority  I  could  not  claim.'  It  is  as  a 
lesson  rather  than  as  a  reproach  that  I  call  up  the  memory  of 
these  irreparable  errors  and  wrongs.  No  tongue  can  tell  the 
heart-breaking  calamity  they  have  caused  ;  they  have  closed  the 
eyes  just  opened  upon  a  new  world  of  love  and  happiness ;  they 
have  bowed  the  strength  of  manhood  into  the  dust ;  they  have 
cast  the  helplessne.ss  of  infancy  into  the  stranger's  arms,  or 
bequeathed  it,  with  less  cruelty,  the  death  of  its  dying  parent. 
There  is  no  tone  deep  enough  for  regret,  and  no  voice  loud 
enough  for  warning.  The  woman  about  to  become  a  mother,  or 
with  her  new-bom  infant  upon  her  bosom,  should  be  the  object 
of  trembling  care  and  sympathy  wherever  she  bears  her  tender 
burden  or  stretches  her  aching  limbs.  The  very  outcast  of  the 
streets  has  pity  upon  her  sister  in  degradation,  when  the  seal  of 
promised  maternity  is  impressed  upon  her.  The  remorseless 
vengeance  of  the  law,  brought  down  upon  its  victim  by  a 
machinery  as  sure  as  destiny,  is  arrested  in  its  fall  at  a  word 
which  reveals  her  transient  claim  for  mercy.  The  solemn  prayer 
of  the  liturgy  singles  out  her  sorrows  from  the  multiplied  trials 
of  life,  to  plead  for  her  in  the  hour  of  peril.  God  forbid  that 
any  member  of  the  profession  to  which  she  trusts  her  life,  doubly 
precious  at  that  eventful  period,  should  hazard  it  negligently, 
unadvisedly,  or  selfishly  !  " 

'  Dr.  Blundell  and  Dr.  Rigby,  in  the  works  already  cited. 
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This  unanswerable  arraignment  of  the  prevailing  views  in 
America,  in  regard  to  puerperal  sepsis,  this  magnificent  appeal 
and  clarion  note  of  warning,  fell  upon  deaf  ears.  The  very  men 
who  should  have  first  rec(^nized  its  truth,  who  should  have 
most  heartily  welcomed  the  revelation,  opposed  the  new 
doctrine  with  all  their  might,  because  it  contradicted  their 
teaching.  At  that  time,  in  America,  two  men  were  so  pre- 
eminent in  obstetrics  that  they  were  practically  without  rivals, 
and  autocratically  dictated  their  views  to  a  large  number  of  un- 
questioning followers.  They  were  Hodge  and  Mdgs,  holding, 
respectively,  the  Chairs  of  Obstetrics  in  the  University  of  Penn- 
sylvania and  in  the  Jefferson  Medical  Collie. 

Meigs  directed  against  Holmes'  teaching  all  the  satire  and 
ridicule  of  which  his  brilliant  mind  was  capable,  descendii^  oiien 
to  und^ified  abuse ;  Hodge  inveighed  against  it  with  a  pon- 
derous invective.  But  in  spite  of  this  powerful  opposition  the 
doctrine  of  the  contagiousness  of  puerperal  fever  made  rapid 
headway,  and  gained  from  year  to  year  an  increasing  number  of 
converts  in  America  and  in  England.  Hodge's  immediate 
successor.  Dr.  Penrose,  taught  it  most  impressively. 

In  1846  a  young  assistant  in  the  Maternity  Department  of 
the  General  Hospital  of  Vienna,  named  Semmelweiss,  was 
struck  with  the  frightful  mortality  in  one  of  the  maternity  wards 
of  the  General  Hospital,  while  in  a  neighboring  ward  the  death- 
rate  was  scarcely  one-tenth  as  great.  He  discovered  that  in 
the  first  ward  the  women  were  attended  by  students  who  were 
in  the  habit  of  coming  fresh  from  postmortem  examinations  in 
the  Pathological  Department  to  the  bedsides  of  the  parturient 
patients.  In  the  second  the  women  were  attended  solely  by 
midwives.  Semmelweiss  conceived  the  idea  that  the  students 
carried  on  their  hands  putrid  products  from  the  postmortem  table 
to  the  lying-in  women  whom  they  examined,  and  that  these 
products  were  responsible  for  the  large  number  of  fatal  inflam- 
mations and  fevers  that  followed  the  students'  work.  He  con- 
sequently ordered  that  no  student  should  examine  a  woman  until 
he  had  washed  his  hands  in  chlorin-water.  The  results  of  his 
regulation  were  fairly  startling,  as  is  shown  in  the  accompanying 
table: 

Confinements.  Dkaths.  Per  Cent. 

1846, 4010  459  1 1.4 

1847 3490  176  5- 

1848 3556  45  «-27 

It  should  be  stated  that  the  rule  compelling  the  students  to 
wash  their  hands  in  an  antiseptic  solution  was  put  into  effect  in 
the  middle  of  the  year  1 847. 
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Semmelweiss  recognized  the  transcendent  importance  of  his 
discovery.  He  foresaw  something  of  the  lives  preserved,  the 
homes  kept  from  bereavement,  the  mothers  saved  to  their  chil- 
dren, the  wives  to  their  husbands,  in  millions  of  families ;  the  in- 
calculable diminution  of  human  sufifering  which  his  discovery 
promised  to  the  world ;  but  his  was  not  the  calm  and  confident 
soul  of  a  Harvey,  wise  enough  to  know  that  the  truth  is  mighty 
and  shall  prevail :  sure  that  mankind  must  accept  it  some  day, 
and  content  to  bide  his  time.  Semmelweiss'  nature  was  not 
great  enough  for  such  patience.  He  fumed  and  fretted  his  life 
away  in  vain  efforts  to  obtain  recognition  for  his  great  princi- 
ple of  chemical  disinfection.  He  preached  his  new  doctrine  in 
season  and  out  of  season,  endeavoring  to  impress  it  upon  his 
immediate  colleagues,  and  upon  the  medical  societies  and  periodi- 
cal medical  literature  of  the  time  in  Europe.  During  the  latter 
days  of  his  professorship  in  Buda-Pesth  he  would  even  stop 
acquaintances  upon  the  street  to  importune  them  with  his  views. 
But  he  got  for  his  pains  nothing  but  ridicule,  contumely,  opposi- 
tion, or  indiflfcrence.  He  finally  lost  his  mind  entirely,  from  chagrin 
and  disappointment,  ending  his  life  in  a  lunatic  asylum  in  Vienna, 
where  he  died,  strangely  enough,  from  a  septic  wound  on  his 
finger,  received  during  an  operation  performed  just  before  his 
commitment  to  the  asylum. 

More  than  twenty  years  after  Semmelweiss'  discovery,  the 
mortality  of  many  lying-in  hospitals  in  Europe  remained  as  high 
as  ten  per  cent.  Then  came  the  brilliant  work  of  Pasteur  in 
the  field  of  bacteriology,  the  acceptance  of  the  germ  theory  in 
disease,  the  application  of  antisepsis  to  surgery  by  Lister,  and 
the  adoption  of  the  system  almost  immediately  by  obstetricians. 
From  that  day  to  this  there  has  been  a  steady  and  increasingly 
rapid  acquisition  of  knowledge  of  the  etiology  of  septic  infection, 
and  of  its  most  successful  preventive  and  curative  treatment. 

It  is  to  be  hoped  that  the  medical  world  of  to-day  and  of  the 
future  can  never  again  be  deaf  and  blind  to  such  an  appeal  as 
that  of  Holmes,  or  to  such  a  demonstration  as  that  of  Semmel- 
weiss. 

Etiology. — It  has  become  necessary  to  study  the  normal 
and  abnormal  microbic  flora  of  tiie  vagina  in  order  to  under- 
stand fully  the  etiology  of  puerperal  infection,  and  to  comprehend 
the  safeguards  that  nature  affords  a  woman  against  infection 
after  labor. 

The  effective  study  of  the  subject  dates  from  Doderlein's 
monograph  published  in  1 892. '      Before  this  time  the  presence 

'  "  Das  Scheidensekret  und  seine  Bedeutung  fUr  das  Puerperal  Fieber,"  Albert 
DSderlein,  I^ipsic,  1892. 
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of  bacilli  in  vaginal  secretions  was  noted  by  Hausmann,  Gonner, 
Bumm,  VVijitcr,  and  Stcffeok.  Gonner,  in  1S87,  found  in  vaginal 
secretions  many  varieties  of  micro-organisms,  mainly,  however, 
bacilli,  which  were  extremeiy  difficult  to  cultivate  in  the  ordinary- 
culture  media.  The  cocci  in  the  secretions,  many  of  which 
could  be  cultivated  with  ease,  were  found  to  be  non-pathogenic. 

Gunner  concluded  that  the  \aginal  secretion.s  contained  no 
pathogenic  bacteria. 

Bumm  also  failed  to  find  pathogenic  germs  in  the  vagina. 

Winter  believed  that  pathogenic  germs  were  present  in  the 
vagina  in  a  state  of  les.scncd  or  absent  virulence. 

Doderlein  e.vann'ned  the  vaginal  .secretions  of  195  pregnant 
women.      In  these  examinations  notice  was  taken  of  the  micro- 


lig.    513 — \  actual    ^cc^elioIl    of    an 
iufiuit  (l:i5<lerlcin). 


I'ig-    5'4-  —  Vaginal    secretion    •>! 
virgin  (Doderlein). 


scopical  appearance  and  of  the  reaction  of  the  secretions,  and 
as  the  result  of  this  preliminary  examination  the  secretions  were 
declared  to  be  normal  or  abnormal.  In  the  two  conditions  the 
bacteriological  fiiu!  was  quite  different.  In  the  normal  .secretion, 
which  wa.s  of  whitish  color,  of  the  consistency  of  curdled  niilk,un- 
mi.xed  with  mucus,  containing  epithelial  cells  and  mucous  bodies, 
moi.stened  by  an  exudate  from  tlie  vagina!  mucous  membrane 
and  of  an  intensel)-  acid  reaction,  there  was  found  almost  exclu- 
sively a  certain  kind  of  bacillus  pos.sessed  of  distinctive  and 
characteristic  qualities.  No  pathogenic  genu  was  e\er  found  by 
Doderlein  in  normal  vaginal  secretions,  except  a  thrush-fungus 
which  is  capable,  to  a  very  limited  extent,  of  producing  suppura- 
tion and  destruction   of  tissue  when   injected  under  the  skin  or 
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into  the  eye  of  an  animal.  In  the  pathological  abnormal  secre- 
tion, which  was  yellowisl)  or  greenish  in  color,  of  the  consistency 
of  cream,  weakly  acid  or  alkaline  in  reaction,  mixed  with  mucus, 
containing  often  bubbles  of  gas  and  secreted  usually  in  verj'  large 
quantities,  the  greatest  variety  of  cocci  and  bacilli  could  be  found. 

Of  the  195  pregnant  women,  Doderlein  found  that  55.3  had 
normal  and  44.6  had  pathological  secretions. 

Although  a  number  of  observers  had  found  bacilli  in  the 
vaginal  secretions  before  Doderlein,  no  one  had  so  carefully 
studied  their  cliaracteristics,  function.s,  and  cultivation  ;  so  that 
they  are  properly  called  the  vaginal  bacilli  of  Doderlein.  They 
are,  according  to  him,  anaerobic.  They  have  no  motion.  They 
produce  by  their  life-proce.ss  an  acid   medium  by  forming  lactic 


f'g-  S'5- — Normal  secrelion  of  a  preg- 
nant WDnian  (UOdcrlein). 


Kig.  516. — l'allujli.ij;ic.nl  arcretioii  of 
pregnant  woman  (Udderlein). 


acid.  They  are  frequently  associated  with  a  yeast-fungus 
(thirty-si.K  per  cent,  in  normal  secretions  only),  which  Doderlein 
believes  to  be  identical  with  the  thrush-fungus,  Saccharomyces 
albicans. 

The  vagina!  bacilli  are  antagonistic  to  stapiiylococci,  which 
within  certain  limits  they  have  the  power  to  destroy.  This  was 
shown  by  several  experiments,  among  others  by  infecting  the 
vagina  of  a  virgin  with  staphylococcus  cultures  in  large  quanti- 
ties. Within  four  days  the  sta]ih\'iococci  had  disappeared,  and 
no  bacteria  remained  within  the  \'agina  except  the  vaginal 
bacillus. 

Doderlein  attributes  the  germicidal  action  of  the  normal 
vaginal  secretion  to  the  production  of  an  acid  environment  by 
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the  vaginal  bacillus.     He  supports  this  view  by  the  following 
facts : 

1.  That  all  pathological  secretions  swarming  with  sapro- 
phytes and  with  many  pathogenic  germs  are  weakly  acid  or 
alkaline. 

2.  That  in  a  puerpera  the  vaginal  bacillis  disappears  and  in 
its  place  are  found  many  kinds  of  saprophytes,  the  lochial 
discharge  being  alkaline. 

3.  That  when  the  lochia  ceases  the  saprophytes  disappear, 
the  vaginal  bacillus  reappears,  and  the  vaginal  secretion  becomes 
again  intensely  acid. 

In  only  8  out  of  the  195  cases  examined  were  streptococci 
found,  and  in  only  5  of  these  cases  was  it  possible  to  demon- 
strate by  inoculation  experiments  that  the  streptococci  were 
virulent.  In  2  cases  the  streptococcus  possessed  no  virulence 
at  all. 

These  discoveries  of  Doderlein  have  not  been  universally 
accepted.  His  views  have  not  gone  unchallenged,  and  further 
interesting  properties  of  the  vaginal  secretions  have  been  pointed 
out  by  others,  but  we  may  safely  acknowledge  Doderlein's 
conclusions  to  be  correct  in  the  main,  so  far  as  they  go,  and  that 
his  discoveries  constitute  the  most  important  advance  in  the 
knowledge  of  this  subject  achieved  by  a  single  individual. 

Following  Doderlein's  investigation  there  have  appeared  a 
number  of  exhaustive  studies,  the  most  important  conclusions 
of  which  may  be  briefly  summarized  as  follows  : 

In  scries  of  examinations  conducted  by  Rur<^ubru,  Williams, 
Stroganofl",  and  Burkhardt,  in  12,  15,  9,  and  16  cases  respect- 
ively, streptococci  were  found  in  1,3,  2,  and  5.  Taking  the 
sum-total  of  all  these  cases  with  Doderlein's,  streptococci  were 
found  twenty-seven  times  in  542  women  examined,  showing  that 
in  only  a  small  proportion  of  cases  arc  dangerous  pathogenic 
germs  to  be  found  in  the  vaginal  secretions  of  pregnant  women  ; 
and  accepting  Doderlein's  results  as  correct  along  with  those 
of  Winter,  even  of  this  small  proportion  of  cases  in  which  strep- 
tococci were  found,  a  considerable  proportion  of  the  streptococci 
were  non-virulent 

Kronig,^  in  about  200  examinations,  found  that  the  vagina  in 
pregnant  women,  aside  from  the  gonococcus  and  the  thrush- 
fungus,  contained  no  pathogenic  micro-organisms.  The  strepto- 
coccus was  not  found  in  a  single  case.  Adding  these  examina- 
tions to  the  former  .series,  the  proportion  of  cases  in  which  the 
streptococcus  may  be  found  is,  as  appears,  still  further  reduced. 

'  "  Deutsche  metl.  Wochenschr. ,"  1894,  Oct.  24,  p.  819. 
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Moreover,  Kronig  found,  after  inoculating  the  vagina  with  pure 
cultures  of  streptococcus,  staphylococcus,  and  bacillus  pyocy- 
aneus,  that  none  of  these  micro-organisms  could  be  discovered 
after  eleven  to  twenty  hours. 

Kronig  attributes  the  germicidal  properties  of  the  vagina,  which 
are  demonstrated  by  these  observations,  mainly  to  the  flow  out- 
ward of  the  vaginal  secretions,  and  not  to  any  special  microbe 
having  its  normal  habitat  in  the  vagina.  According  to  this 
observer,  acid,  neutral,  and  alkaline  secretions  all  have  germi- 
cidal power.  Further,  Kronig  found  that  if  an  hour  after  the 
infection  of  the  vagina  an  antiseptic  douche  of  lysol  were  admin- 
istered, not  only  were  the  infecting  micro-organisms  not  de- 
stroyed by  the  douche,  but  also  that  it  took  the  vaginal  secretions 
from  nineteen  to  thirty-six  hours  to  destroy  microbes  that  with- 
out the  douche  would  disappear  in  from  eleven  to  twenty  hours. 

These  results  were  confirmed  by  Mengc,  ^  in  a  study  of  the 
germicidal  power  of  vaginal  secretions  in  non-pregnant  women, 
except  that  Menge  occasionally  did  find  streptococci  in  the 
vagina.  From  a  number  of  observations  and  experiments  this 
observer  forms  the  following  conclusions  as  to  the  causes  of  the 
germicidal  power  of  vaginal  secretions,  putting  them  down  in 
the  order,  as  he  believes,  of  their  importance : 

The  antagonism  of  the  normal  microbic  flora  of  the  vagina 
and  of  the  pathogenic  micro-organisms  which  may  be  deposited 
there  by  accident. 

The  products  of  the  life-process  of  the  vaginal  bacilli. 

The  acidity  of  the  secretions. 

The  germicidal  powers  of  the  anatomical  elements  of  the 
vagina. 

The  leukocytosis  which  is  provoked  by  chemotaxic  action 
either  of  the  vaginal  discharges  or  of  the  infecting  micro-organ- 
ism invading  the  vagina. 

The  phagocytosis  following  leukocytosis. 

The  absence  of  free  oxygen  in  the  vagina. 

Walthard  *  has  recently  contributed  valuable  information 
from  the  bacteriological  study  of  the  vagina  in  100  women  ante 
et  post  partum. 

According  to  Walthard,  the  genital  canal  of  women  is  di- 
vided practically  into  two  parts— one  infected,  the  other  sterile. 
The  former  comprises  the  vestibule,  the  vagina,  and  lower  por- 
tion of  the  cer\'ical  canal.  The  latter,  the  upper  portion  of  the 
cervical  canal,  the   uterine  cavity,  and   the   tubal   canals.     The 

'  "  Deutsche  med.  Wochenschr.,"  1894,  Oct.  24,  p.  819. 
•"ArchiT  i.  Gyn.,"  vol.  xlviii,  p.  201. 
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causes  of  this  division  of  the  canals,   according  to  Walthard, 
arc  : 

1.  The  pluj^  of  mucus  stopping  up  the  cervical  canal,  which, 
though  not  in  itself  germicidal,  is  deficient  in  albuminoids  and  fur- 
nishes no  nutriment  for  micro-organisms. 

2.  The  leukocytes,  which  are  found  in  great  numbers  where 
the  cervical  secretion  mixes  with  the  vaginal  secretion  at  the 
level  of  the  external  os. 

According  to  this  observer,  there  are  really  three  divisions 
of  the  genital  canal  :  one,  the  lower,  containing  leukocytes  and 
bacteria  ;  the  next,  continuing  only  leukocytes,  and  the  tliird,  the 
upper,  containing  neither  leukocytes  nor  bacteria. 

It  is  supposed  that  the  outpour  of  leukocytes  is  due  to  a 
chemota.vic  action  excited  by  the  mi.xture  of  cer\'ical  and  vaginal 
discharges,  and  that  the  plias^ocytosis  follows  naturally  the  leu- 
kocytosis. 

In  the  vaginal  discharges  Walthard  found,  botli  during  preg- 
nancy and  after  delivery,  pathogenic  microbes.  streptoc<Jcd. 
staphylococci,  gonococci,  and  the  colon  bacilli.  The  first 
named  were  found  in  27  out  of  the  ICX)  women  examined, 
but  the.se  .streptococci  had  lost  all  virulence  and  had  become 
veritable  saprophytes.  Inoculation  experiments  with  them  prv»- 
duced  no  results — that  is,  if  they  were  in.serted  in  normal  tissues  ; 
but  if  a  certain  region  of  the  animal's  body  was  reduced  in 
vitality,  or  if  tl»e  condition  of  the  animal's  system  svas  lowered 
in  any  way,  the  inoculation  of  the  streptococci  produced  abscesses 
in  which  the  micro-organisms  rapidly  regained  all  their  original 
virulence  until  they  bei-ame  quite  as  deadly  as  the  most  lianger- 
ous  of  tiieir  kind.  I'rom  his  experiments  and  ob<«;rvations, 
Walthard  draws  the  following  conclusions  : 

The  virulence  of  vaginal  streptococci  of  a  pregnant  woman 
not  examineil  for  some  time  is  equal  to  that  of  the  streptococci 
that  live  upon  other  mucous  membranes  or  in  their  .secretions. 
In  other  words,  the  vagina!  streptococci  are  not  xirulent,  andi 
behave  as  saprophytes  upon  healthy  tissues  ;  but  as  in  the  case' 
of  the  intestinal  streptococci,  the  vaginal  streptococci  can  become 
infectious  when  the  resistance  of  the  tissues  with  which  the\'  arc 
in  contact  is  diminished.  The  virulence  that  the  vaginal  strep- 
tococci attain  untler  these  circum.stances  is  quite  equal  to  that  of 
the  streptococci  of  puer[)eral  infection. 

Stroganoff,  •  from  an  examination  of  eleven  pregnant  women, 
supports  Doderlein's  a.ssertion  that  the  vaginal  bacillus  pro- 
duces by  its  development  lactic  acid,   and    shows   that,    while 

'  •'  Monati.  f.  (Jcb.  u.  Gyn.,"  lid.  ii,  («.  381, 
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the  vaginal  secretions  of  the  new-bom  are  very  weakly  acid, 
they  become  more  and  more  acid  as  bacteria  develop  in  the 
vagina.  He  quotes  experiments  of  Schlutter,  showing  that  an 
acid  medium  retards  the  growth  of  the  staphylococcus  and  is 
destructive  to  the  streptococcus  of  erysipelas.  He  further  shows, 
by  experiments  with  culture  media,  that  the  vaginal  bacillus  pro- 
duces not  only  an  acid  medium,  but  also  other  products  of  its 
life-processes  that  retard  or  prevent  the  growth  of  the  staphylo- 
cocci. 

In  these  experiments  the  vaginal  bacillus  was  cultivated,  and 
the  culture  then  raised  to  a  high  temperature,  so  that  the  bacilli 
were  destroyed.  The  culture  was  then  inoculated  with  the 
staphylococcus  pyogenes  albus,  with  negative  result.  If  the 
culture,  in  addition  to  being  treated  as  described,  was  made  alka- 
line, the  staphylococci  grew,  but  not  so  vigorously  as  upon  the 
same  culture  medium  in  which  the  vaginal  bacillus  had  not  been 
grown. 

Stroganoff  explains  the  sterility  of  the  upper  cervical  canal 
and  of  the  uterine  cavity  by  the  active  germicidal  properties  of 
the  cervical  mucus,  by  the  mechanical  action  of  the  flow  of  men- 
strual blood,  by  the  same  action  of  the  descending  placenta  and 
membranes,  and  by  that  of  the  lochial  discharge.  Perhaps  there 
should  be  added  the  germicidal  effect  of  blood  itself,  which 
property  it  has  been  recently  demonstrated  that  blood  possesses, 
to  a  certain  extent. 

Stroganoff  announces  the  following  conclusions  from  his 
study :  One  finds  in  the  vagina  of  pregnant  women  always  a 
quantity  of  micro-organisms.  The  prominent  form  in  normal 
cases  is  the  bacillus,  but  there  are,  in  addition,  usually  other  forms 
present.  Micro-organisms  which  liquefy  gelatin  are  met  with 
comparatively  seldom  in  normal  cases,  and  then  only  in  small 
numbers.  A  pathological  condition  of  the  vaginal  mucous  mem- 
brane alters  the  normal  flora.  The  vaginal  secretion  of  pregnant 
women  is  strongly  acid  in  reaction.  In  addition  to  micro- 
organisms, one  sees  usually  under  the  microscope  epithelial  cells 
and  isolated  white  blood-corpuscles.  The  cervix  contains  nor- 
mally no  micro-organisms.  When  they  arc  present  in  that  situ- 
ation, their  number  is  small.  The  reaction  of  the  cervical 
.secretion  is  alkaline.  In  not  a  single  case  were  there  organisms 
in  the  cervix  which  liquefied  gelatin.  The  external  os  is  usually 
the  boundary  between  that  portion  of  the  genital  canal  which 
contains  micro-organisms  and  that  portion  which  does  not. 

Kottmann,^  with  a  special  apparatus  to  prevent  contamina- 

•  "  Arch.  f.  Gyn.,"  Bd.  Iv,  H.  3. 
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I,  finds  pathogenic  micro-organisms   m   a   considerabk'   pro- 

.tion  of  the  pregnant  women  examined,     Williams.'  on  the 

itrar\',  claims  that  the  vagina  is  free  from  pathogenic  germs. 

Vahle  '^  finds  that  for  the  first  twenty -four  hours  the  vaginal 

retions  of  new-born   infants  are  sterile.      By  the  third  day 

y  always  contain  micro-organisms,  and  in  a  considerable  pro- 

tion  of  cases  the  .staphy'ococcns  pyogenes  albus  and  aureus 

a  streptococcus. 

itroganoff  finds  that  within  a  few  hours  of  birth  tlie  vagina 

;omes  infected,  and  that  in  a  certain  proportion  of  cases  the 

rulation  occurs  in  ulcrc,  or  during  the  passage  of  the  child's 

V  through  the  vagina.     This  is  most  likely  to  occur  in  breech 

ntations.     A  great  variety  of  micro-organisms  may  be  found 

i  vagina  of  the  newly  born,  including  streptococci,  diplo- 

taphylococci,  etc. 

m  this  mass  of  facts,  set  down  without  any  special  order, 
;  in   its  complexity  and    occasionally  in   its   apparent 
utions,  the  practical   physician  may  draw  the  following 
..ons  as  to  the  etiology  of  puerperal  sepsis :    The  vagina 
es  infected  almost  immediately  after  birth.     In  a  normal 
ition  it  contains   no  pathogenic  bacteria,  but   occasionally 
:i,  .staphylococci,  and  other  pathogenic  micro-organisms 
t  in  the  vagina  before  labor.     The  vagina!  canal  has 
strong  germicidal  powers  which  serve  to  guard  a  woman  against 
infection.     These  powers  depend  upon  the  presence  of  a  special 
bacillus,  and  upon  the  products  of  its  life-processes  ;    upon  the 
leukocytosis  due  to   chemotaxic   action  ;    upon  phagocytosis ; 
upon  the  germicidal  powers,  perhaps,  of  the  anatomical  elements 
of  the  vagina ;  of  the  cervical   mucus,  and  of  the  bloody  dis- 
charge during  menstruation  and  the  puerperium. 

During  and  after  labor,  mechanical  safeguards  of  the  most 
effective  kind  are  furnished  against  infection.  These  are :  the 
discharge  of  the  liquor  amnii,  washing  the  vagina  out ;  the 
passage  of  the  child's  body,  scrubbing  the  vagina  out ;  the 
descent  of  the  placenta  and  membranes,  and  the  bloody  dis- 
charge which  follows. 

Moreover,  should  the  vagina  contain  pathogenic  bacteria, 
they  are  likely  to  be  in  a  condition  of  diminished  or  absent  viru- 
lence, in  which  they  will  not  be  productive  of  disease. 

Bearing  these  facts  in  mind,  it  is  apparent  that  the  common 
practice  of  relying  upon  simple  vaginal  douching  for  disinfecting 
the  vagina  before  labor,  or  before  some  gynecological  manoeuver 
or  operation,  is  faulty,  not  to  say  foolish.     It  has  been  clearly 

'  •'Am.  Jour,  of  Obstet.,"  vol.  xxxviii. 

»  «<Zeitschr.  f.  Geb.  u.  Gyn.,"  Bd.  xxxii,  H.  3,  T. 
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demonstrated  that  the  injection  of  an  antiseptic  fluid  into  the 
vagina  does  not  destroy  pathogenic  germs  there,  and  robs  the 
woman,  to  a  certain  extent,  of  the  safeguards  that  nature  pro- 
vides for  her  against  infection.  If,  therefore,  under  certain  cir- 
cumstances, it  is  desirable  to  disinfect  tlie  vagina,  mere  douching 
should  not  be  depended  upon,  but  the  vaginal  mucous  membrane 
should  be  thoroughly  scrubbed  out  as  well  as  douched,  just  as 
one  would  prepare  the  skin  for  an  important  surgical  operation. 

It  is  clear  that  these  remarkable  discoveries  in  regard  to  the 
micro-organisms  normally  present  in  the  vagina  do  not,  in  the 
slightest  degree,  lessen  the  importance  of  antiseptic  precautions 
on  the  part  of  medical  or  other  attendants  upon  a  patient  in 
labor.  The  presence  of  the  organisms  in  the  vagina  might 
possibly  be  used  as  an  argument  against  the  necessity  for  anti- 
septic precautions.  For,  it  might  be  said,  the  vagina  being 
already  infected,  it  is  unnecessary  to  observe  such  elaborate  pre- 
cautions against  infecting  it  still  more. 

But  when  one  considers  that  the  micro-organisms  in  the  lower 
genital  canal  are  not  pathogenic  in  the  vast  majority  of  cases,  and 
that  when  they  are  their  virulence  is  tliminished  or  absent,  it  is 
obviously  incumbent  upon  any  conscientious  man  not  to  insert 
into  the  vagina  infecting  bacteria  which  may,  by  their  number  and 
virulence,  overcome  all  the  safeguards  that  nature  provides,  and 
may,  consequently,  be  the  cause  of  a  serious  and  fatal  disease. 

The  Pathogenic  Microbes  Capable  of  Producing:  Local  In- 
flammation and  Qeneral  Systemic  Infection  when  Introduced 
in  the  Genital  Canal. — Streptococci  were  first  observed  in  cases 
of  puerperal  infection  by  Mayerhofer  in  1865  and  were  first 
cultivated  from  such  cases  by  Pasteur  in  1880.'  Doderlein 
found,  in  five  cases  of  .serious  puerperal  infection,  the  strepto- 
coccus pyogenes  as  the  sole  infecting  agent. 

Czemiewski,  in  53  cases  of  puerperal  infection,  found  strepto- 
cocci in  49.  In  a  histological  and  bacteriological  examination 
of  16  cases  of  puerperal  fever,  Widal  found  streptococci  in  14, 
bacilli  in  2.  Bumm,  in  an  examination  of  17  ca.ses  of  puerperal 
infection,  found  streptococci  in  all — 5  times  as  pure  cultures,  12 
times  mingled  with  small  numbers  of  staphylococci  and  of  other 
germs.  Thus,  in  a  total  of  91  cases,  the  streptococcus  was 
found  to  be  the  infecting  agent  in  85,  or  94  per  cent. 

Following  streptococci,  but  a  long  way  behind  as  the  cause 
of  puerperal  infection,  are  the  pyogenic  staphylococci,  the  colon 
bacillus,  the  gonococcus,  the  bacillus  pyocyaneus,  the  bacillus 

'See  the  very  instructive  article,  with  full  bibliography,  by  J.  \V.  Williams,  on 
"Puerperal   Infection"  in  "The    Practice  of  Obstetrics   by  American   Authors," 
Jewett,  1899. 
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foetidus,  the  pneumococcus,  the  Klebs-Loffler  bacillus  of  diph- 
theria, the  tetanus  bacillus,  and  possibly  any  germ  at  all  that, 
inserted  into  living  tissues  or  deposited  upon  weakly  resisting 
surfaces,  is  cs^ble  of  causing  local  inflammation  or  general 
disease.  In  addition  to  specific  septic  micro-organisms,  the 
anaerobic  saprophytes  of  decomposition  play  an  important  role 
in  the  conunon  form  of  puerperal  sepsis,  due  to  the  absorption 
of  toxins,  or  ptomains  produced  in  tiie  decomposition  of  dead 
animal  matter,  such  as  blood-clots,  fragments  of  placenta,  hyper- 
trophied  decidua,  within  the  womb.  Dobbin  ^  has  reported  an 
interesting  case  of  fatal  puerperal  infection,  in  which  the  bacillus 
aen^enes  capsulatus  (gas  bacillus)  was  probably  the  infecting 
agent,  or,  at  least,  produced  the  toxins  that  fatally  intoxicated 
the  maternal  organism,  and,  after  death,  developed  the  same 
emphysema  in  the  maternal  body  which  was  found  in  the  dead 
and  macerated  fetus  at  the  time  of  delivery.  This  germ  is 
accountable  for  cases  of  ph)'Sometra,  or  tympanites  uteri.  It 
develops  by  preference  in  dead  bodies,  and  may  not  manifest  its 
presence  during  life.  It  finds  in  the  dead  fetus  within  the  womb 
a  habitat  most  suitable  for  its  development ;  it  gives  rise  to  a 
horribly  fetid  gas,  and  probably  to  virulent  toxins.' 

Blumer^  reports  a  case  of  mixed  puerperal  and  typhoid  infec- 
tion in  which  the  streptococcus  and  the  typhoid  bacillus  were 
isolated  both  from  the  blood  and  the  uterine  cavity. 

J.  Whitridge  Williams,  of  Baltimore,  in  an  examination  of 
forty  patients,  the  cultures  being  taken  from  the  ward  cases 
whenever  the  temperature  went  to  or  above  101°  F.  and  from 
the  out-door  cases  when  it  reached  102°,  found — 

Streptococci  in   . 8  cases 

Staphylococci  in 2  cases 

Colon  bacilli  in 6  cases 

Strictly  anaerobic  bacteria  in 4  cases 

Unidentitied  airobic  bacteria  in 5  cases 

Bacteria  were  found  in  cover-glass  examinations,  all  cul- 
tures being  sterile,  in 4  cases 

Diphtheria  bacilli  in I  case 

Bacillus  aerogenes  capsulatus  in I  case 

Typhoid  bacilli  in  I  case 

Malarial  plasmodia  in  blood,  cultures  sterile,  in    .    ,    .  I  case 
No  bacteria  on   cover-glass,  cultures  sterile  and  blood 

negative,  in II  cases 

making  a  total  of  44  cases,  the  difference  between  that  num- 
ber and  the  40  cases  actually  examined  being  due  to  the  fact 
that  there  were  mixed  infections  in  several  instances. 

'  "  Puerperal  Sepsis  due  to  Infection  with  the  Bacillus  Aerc^enes  Capsulatus," 
"Johns  Hopkins  Hospital  Bulletin,"  No.  71,  February,  1897. 

'  See  also  studies  of  live  cases  by  Lindenthal,  "  Beitiilge  zur  Aetiologie  des 
Tympania  Uteri,"  "  MonaLschr.  f.  Geb.  u.  Gyn.,"  Bd.  vi,  p.  269. 

•  "Am.  Jour,  of  Obstet.,"  Jan.,  1899. 
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The  Manner  in  which  Pathogenic  Orj^anisms  Find  an 
Entrance  into  the  Genital  Canal. — The  majority  of  puerperal 
infections  are  traceable  to  the  insertion  of  pathogenic  germs  by 
the  examining  finger  or  hand  of  the  physician,  who  in  the  course 
of  his  daily  work  may  have  touched  the  dried  sputum  of  diph- 
theria, the  desquamated  skin  of  scarlet  fever,  suppurating  wounds, 
erysipelatous  surfaces,  and  other  virulent,  infectious  material ; 
so  that  at  any  time  his  hands  may  fairly  reek  with  the  most 
dangerous  poisons  that  could  possibly  be  brought  in  contact 
with  the  parturient  and  puerperal  woman.  Many  hundred  cases 
have  been  traced  directly  to  the  association  of  the  physician  with 
infectious  diseases,  and  there  is  scarcely  a  surer  way  of  avoiding 
puerperal  infection  than  by  abstention  from  vaginal  examinations. 
Epidemics  of  puerperal  fever  in  hospitals  have  been  quickly 
stamped  out  by  avoiding  all  internal  examinations,  and  the  best 
morbidity  and  mortality  records  ever  known  have  been  obtained 
recently  in  institutions  in  which  vaginal  examinations  were 
eliminated  as  much  as  possible.  The  hands  of  the  nurse  or 
other  attendants  may  be  the  agents  that  deposit  bacteria  in  the 
vagina  or  upon  the  vulvar  orifice.  The  implements  used  in  and 
about  the  parturient  canal,  an  atmosphere  laden  with  dust  or 
vitiated  by  foul  unhygienic  conditions,  and  the  water  used  to 
wash  and  douche  the  patient  may  carr>-  disease  germs  to  the  par- 
turient woman  and  may  introduce  them  into  the  genital  canal. 
The  bed-clothing,  the  personal  clothing,  the  mattress,  the 
vulvar  pads,  the  material  u.sed  to  cleanse  the  vulva  (rags, 
sponges,  cotton,  cloths),  may  each  and  all  be  sources  of  infec- 
tion. 

Putrescible  material  retained  within  the  genital  canal  (espe- 
cially within  the  uterine  cavity)  attracts  the  innumerable  and 
ubiquitous  saprophytes  and  their  spores,  with  which  the  purest 
atmosphere  swarms.  The  development  of  these  bodies  in  a 
situation  most  favorable  to  their  growth  and  active  propagation 
may  easily  result  in  a  toxemia,  if  not  in  actual  invasion  of  the 
body  by  pathogenic  germs. 

Finally,  a  certain  proportion  of  cases  may  be  traced  to  auto- 
infection — that  is,  to  pathogenic  germs  resident  in  the  body,  and 
not  introduced  from  without  during  or  after  labor.  These  germs 
may  have  had  a  lodgment  in  the  vagina,  as  has  been  demon- 
strated in  the  bacteriological  studies  of  that  canal  recently  made  ; 
or  they  may  have  been  contained  in  a  limited  area  near  the 
genital  canal,  as  in  an  old  pyosalpinx,  whence  they  spread  by 
rupture  of  the  pus-sac  during  labor,  or  in  which  they  are  incited 
to  new  activity  by  the  compression  and  consequent  reduction  of 
vitality  of  surrounding  tissue.     Or  there  may  be,  in  the  neigh- 
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borliood  of  the  uterus,  tumors  of  low  vitality  and  hiyhly  pulr 
cibic  tnaterial,  which,  being  reduced  in  resisting  power  by  com- 
pression from  the  descending  child,  become  infected  by  germs 
that  ordinarily  can  not  influence  vigorous  body-cells.  Dermoid 
cysts  and  fibroid  tumors  are  the  best  examples  of  these  growths. 

It  is  claimed  that  even  highly  vitalized  tissues  like  the  pelvic 
muscles,  especially  the  iliopsoas,  may  be  so  bruised  and  in- 
jured by  the  child's  head  that  they  slough  and  become  gangre- 
nous. The  iliac  bone,  too,  has  become  carious  after  the  bruising 
to  which  it  was  subjected  in  a  prolonged  forceps  operation. 

The  parturient  woman  may  have  been,  before  conception,  the 
subject  of  an  interstitial  endometritis,  caused  by  the  presence  in 
the  endometrium  of  some  pwthogenic  germ.  This  germ  being 
lodged  in  the  interstices  of  the  uterine  mucous  membrane,  and 
the  woman  becoming  pregnant,  there  is  contained  in  the  uterine 
cavity,  even  before  labor,  an  efficient  cause,  perhaps,  of  virulent 
puerjxjral  sepsis  after  delivery. 

Cases  in  which  infection  followed  child-birth  in  this  way  have 
been  recently  reported  by  Gottschalk  and  Immerwahr. ' 

The  Behavior  of  Patho^renic  Micro-organisms  when  Intro- 
duced Into  the  Genital  Canal  or  Deposited  upon  its  Entrance. 
— The  consequences  of  microbic  invasion  of  the  genital  canal  by 
pyogenic  germs  are  variable  in  tlie  extreme.  If  the  bacteria  enter 
wounds  in  or  near  the  vaginal  outlet,  the  result  maybe  the  same 
as  in  the  infection  of  any  wound  in  general  surgeiy — that  is  to 
say,  local  inflammation,  suppuration,  and  perhaps  general  sys- 
temic infection  ;  but  the  infectious  inflammation  of  a  vaginal 
wound  is  almost  certain  to  spread  upward,  for  the  conditions  are 
more  favorable  to  microbic  growth  and  to  systemic  invasion  in 
the  uterine  cavity  and  in  the  tubal  canals  than  in  tlie  lower 
portion  of  the  genital  tract.  Hence  it  is  that  the  vast  majority 
of  serious  pueqjeral  infections  have  their  effective  starting-jxjint 
within  the  womb.  F"or  example,  it  has  been  found,  in  a  strepto- 
coccic infection  of  the  whole  genital  tract,  that  the  micro- 
organisms were  present  in  the  vaginal  mucous  membrane  alone, 
in  the  cervical  mucous  membrane,  and  in  the  ti.-^sues  immedi- 
ately subjacent ;  in  the  endometrium,  and  dee]>  within  the  uterine 
muscle,  showing  that  they  could  easily  penetrate  the  deeper 
tissues  within  the  womb,  while  they  were  incapable  of  invading 
the  tissues  underlying  the  vaginal  mucous  membrane.  In  other 
words,  the  resisting  power  of  the  tissues  under  the  mucous  mem- 
brane is  less  the  higher  the  micro-organisms  are  found  in  the 
genital  canal.* 

I  "  Uebcr  die  im  weiblichen  Genitalcanale  vorkommenden  Bakletien  in  ihno 
Beziehung  zur  Endomelritis,"  "  Archiv  f.  Gyn.,"  Hd.  1,  H.  3. 
•  Lahn,  ■•  Inaug.  IJiss.,"Jahresbericht,  1S94. 


itreplococcic  infection  of  the  vagina  and  vnira,  willi  |iseudonienibrane.      Cured  by 
local  irrigation,  general  stimulation,  anil  !>up[xirt  (L'niverrsity  Hospital). 
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Septic  infection  of  the  genital  tract  results  often  in  the  forma- 
tion of  false  membranes.  This  is  true  of  pure  streptococcic 
infections,  of  mixed  infections  (streptococcus,  bacillus  fcetidus, 
bacillus  pyocyaneus,  the  pyogenic  staphylococci),  and  especially 
true,  of  course,  of  the  rare  cases  of  true  diphtheria  of  the 
genital  tract  in  which  the  Klebs-Loffler  bacillus  is  found.  The 
apparent  false  membrane  in  a  septic  endometritis  is  due  to  a 
necrosis  of  the  endometrium,  clothing  the  uterine  walls  with  a 
dirty,  greenish-yellow  covering. 

There  is  much  yet  to  learn  of  the  antagonisms  and  associations 
of  pathogenic  germs  in  puerperal  infections.  This  much,  however, 
may  be  asserted  with  confidence  :  the  streptococcus  is  frequently 
associated  with  the  pyogenic  staphylococci,  the  bacillus  fcetidus, 
the  bacillus  pyocyaneus,  and  the  colon  bacillus,  though  it  is 
said  to  drive  away  or  to  destroy  the  staphylococci  after  a  time. 
These  mixed  infections  are,  in  my  experience,  the  most  fatal. 

The  gonococcus  seems  often  to  prepare  the  way  for  the  strep- 
tococcus, which,  in  its  turn,  may  destroy  the  gonococcus,  con- 
quering the  latter  in  a  struggle  for  existence  and  remaining  in 
sole  possession  of  the  field.  The  streptococcus  appears  often  to 
prepare  the  way  for  the  colon  bacillus,  which  certainly  wanders 
in  frequently  in  the  course  of  streptococcic  infection. 

Streptococci,  staphylococci,  and  the  pyogenic  bacilli  have 
preeminently  the  power  to  penetrate  the  tissues  of  the  uterus 
and  to  distribute  themselves  throughout  the  body.  This  is 
particularly  true  of  the  streptococci. 

Gonococci  and  the  colon  bacilli  confine  themselves  most 
often  to  the  endometrium.  The  former  is  the  pathogenic  agent 
in  a  large  proportion  of  the  cases  of  septic  endometritis  after 
labor.  The  latter  is  often  found  in  cases  of  physometra. 
Both  of  these  organisms,  however,  can  penetrate  the  uterine 
muscle,  and  may  be  distributed  by  the  lymph-channels  or  by  the 
blood-vessels  throughout  the  system.  The  putrefactive  micro- 
organisms (saprophytes)  are  themselves  anaerobic,  and  confine 
their  activity  mainly  to  the  decomposition  of  the  endometrium 
and  of  putrescible  uterine  contents,  particularly  a  hypertrophied 
endometrium,  which  is  practically  cut  off*  from  its  blood-supply 
by  the  contraction  of  the  womb,  and  which  is  peculiarly  liable 
to  rapid  decomposition.  During  the  process  of  the  putrefaction 
the  saprophytes  manufacture  soluble  and  absorbable  products 
(toxins)  of  a  highly  pathogenic  nature,  causing  in  many  a 
case  a  fatal  intoxication  without  actual  microbic  invasion  of  the 
body.  Moreover,  these  same  saprophytes  occasionally  attack 
blood-clots  in  the  uterine  sinuses,  and  may  in  them,  by  detach- 
ment of  a  thrombus,  be  swept  into  the  general  circulation  and 
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iosited  as  a  septic  embolus  in  difierent  portions  of  the  body. 

ting  metastatic  abscesses.    It  is  claimed  also  that  the  bacteria. 

re&ction  and  their  toxins  increase  the  virulence  of  strepto- 

aymptoms  and  Diagnosis  of  i*aerperal  Infection. — The 
ptoms  oi  puerperal  infection  are  local  and  general.     The 
a  are  :  an  elevaited  temperature,  preceded  perhaps  b>'  a  chill  ; 
[  pulse,  and  profound  physical  depression,  with  the  de^et- 
X  in  some  cases  of  meta^Aatic  inflammations  of  any  of  the 
I  or  tissues  in  the  body.     The  tongue  is  coated  ;  the  breath 
y.     There  is  a  disinclination  to  take  food     There  may  be 
»..■  thirst;  nausea  and  vomitmg  are  not  uncommon,  and  a 
e  diarrhea  appears  in  the  worst  cases.     There   may  be 
fs  of  a  scaiiatinifonn  eruption  upon  the  skin. 
:  local  symptoms  of  septic  infection  are :  a  foul  discharge, 
s  ci  the  mucous  membrane,  ^mts  of  ulceration  and  ^se 
rane  formation  along  the  lower  genital  canal,  edema  of  the 
md,  possibly,  pelvic  peritonitis  with  an  exudate.    Or  there 
.^  oUkt  inflammatory  aflections  of  the  generative  organs, 
I  superficial  catarrhal  colfMtis  or  ulcerati\-e  metritis,  the 
ims  <^  which  are  described  in  their  appropriate  places. 
uot  likdy  that  any  case  of  puerperal  sepsis  will  pnssent  all 
iptoms  just  detailed.     Elevation  (^tempemtun;  and  rapid 
lone  after  labor  should  be  regarded  as  indicative  of  puer- 
peral infection  if  no  other  cause  for  them  can  be  demonstrated. 
It  is  possible,  indeed,  to  see  elevation  of  temperature  alone  as 
a  symptom  of  puerperal  infection  in  the  early  part  of  the  puer- 
perium,  during  which  time  the  influences  that  normally  reduce 
the  pulse-rate  are  so  active  as  to  counteract  the  disposition  to 
rapidity  of  pulse  usually  shown   in  sqjtic  infection.     The  slow 
pulse,  however,  does  not  continue  long.     .At  the  end,  usually,  of 
thirty-six  hours,  rapid  heart -action  appears. 

It  may  be  impossible  to  make  a  differential  diagnosis  between 
septic  fever  and  some  of  the  other  causes  of  elevated  temperature 
after  labor.  In  these  cases  it  is  wise  to  treat  the  patient  for 
puerperal  sepsis  by  a  thorough  disinfection  of  the  parturient  tract, 
while  at  the  same  time  the  bowels  are  well  evacuated  and  a  full 
dose  of  quinin  is  administered  to  dispose  of  a  possible  intestinal 
toxemia,  and  to  combat  a  possible  malarial  infection  which  in 
many  parts  of  the  country,  especially  in  the  spring  and  fall,  is  a  not 
improbable  event.  A  microscopic  examination  of  the  blood  is 
advisable  in  a  doubtful  case,  to  discover  the  leukocytosis  of  sepsis 
or  the  protozoa  of  malaria. 

Any  elevation  of  temperature  after  delivery  calls  for  the  most 
careful  investigation.     A  vaginal  examination  should  be  made. 
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both  digitally  and  with  the  speculum,  to  detect  the  following  con- 
ditions :  Redness  of  the  mucous  membrane  and  edema  of  the 
vulva ;  false  membranes  and  ulceration  in  the  vagina ;  arrested 
involution  and  fixation  of  the  uterus ;  bogginess  and  extreme 
tenderness  of  the  uterine  walls ;  enlargement  of  the  tubes ;  en- 
largement, fixation,  or  displacement  of  the  ovaries ;  edema  or 
exudate  in  the  pelvic  connective  tissue,  and  thromboses  in  the 
pelvic  veins.  The  abdomen  should  be  carefully  palpated  for 
tenderness  and  exudate  ;   the  character  and  odor  of  the  lochia 
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Fig.  517. — Ddderlein's  lochia!  tube  :  n,  IxKliial  tube  within  its  test-tube  ;  /',  tube 
with  syringe  attached ;  <-,  tube  sealed,  for  trnns[«>rlalion  to  laboratory.  The  cervix 
is  exposed  by  a  .Sims  speculum,  is  pulled  down  by  a  tenaculum,  and  wiiwd  off  with 
bichlorid  solution  on  pledgets  of  cotton.  The  implements  and  operator's  hands  must 
be  aseptic. 

mu.st  be  observed.  In  short,  the  woman's  condition  should  be 
thoroughly  studied  to  eliminate  or  to  discover  some  other  cause 
for  fever  than  an  infection  of  the  birth-canal. 

It  has  been  claimed  that  a  bacteriological  examination  of  the 
uterine  contents  furnishes  conclusive  evidence  of  puerperal  infec- 
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_'  seen  a  case,  however,  after  transitory  and  slight 
jiiug  more  than  forty-eight  hours  in  which  strepto- 
>fiylococci,  and  gonococci  were  found  in  abundance  in 
rus,  when  the   temperature  had  fallen  to  normal  and  the 
L<i     :rfectly  well.     On  the  other  hand,  there  are  cases 
ptococcic  infection  of  tiie  blood  current  with   an 
iii;e  of  local    symptoms   in    which  a  bacteriological 
?tOil  of  the  uterine  contents  would  probably  be  negative. 
iTefore.  such  an  examination  is  always  interesting,  it  is 
i      i  of  great  practical  value  from  the  diagnostic  point  of 
It  might,  indeed,  be  distinctly  misleading. 
ventive  Treatment  of  Puerperal  Sepsis. — ^It  is  conveni- 
deal  separately  with   the  several   sources  of  puerperal 
describing  tlie  preventive  treatment, 
ire. — ^While  the  air  is  not  so  frequent  a  source  of 
3  it  was  thought  to  be  in  the  beginning  of  the  anti- 
t   is   undeniable  that   an   atmosphere  which  is  stag- 
.'ed  of  sunlight,  impregnated  with  du.st,  tainted  with 
iS  and  mephitic  gases,  may  not  only  contain   disease 
.d  spores  in  larger  proportion   than  it  should,  but  also 
ressinjj  effect  upon  in\  individual  subjected  to  its 
cing  the  vitality  and  resisting  power  of  the  body 
;re    occurs,    perhaps,    microbic    invasion    of   the 
..ysicin    that   would    have   been  siicce^^.suilly    re.si.'^ted    had    the 
organism  preserved  its  normal  combative  power  against  patho- 
genic bacteria.     The  lying-in  room,  therefore,  should  be  sunny  ; 
should  be  well  ventilated — best  by  an  open  fire-place ;  and  it 
should  not  possess  a  stationary  wash-stand  or  any  other  connec- 
tion with  the  sewer ;  nor  should  it  be  too  near  the  bath-room 
and  water-closet.     If  there  is  a  stationary  wash-stand  in  the  room, 
its  outlet  should  be  kept  stopped,  water  should  be  allowed  to 
stand  in  it,  and  the  overflow  holes  should  be  plugged  with  small 
corks   or   putty.     If  the   bath-room    immediately  adjoins   the 
lying-in  room,  the  door  between  should  be  stripped. 

If  the  room  is  heated  by  a  hot-air  furnace,  the  intake  for  the 
air  and  the  sanitary  condition  of  the  cellar  may  need  investiga- 
tion. The  nurse  should  be  cautioned  not  to  leave  trays  of  food, 
an  unemptied  bed-pan,  or  a  commode  in  the  room  over  night  or 
for  any  length  of  time.  An  antiseptic  vulvar  pad  should  be 
worn  during  the  continuance  of  the  lochial  discharge,  so  as  to 
protect  the  genital  orifice  from  contact  with  the  atmosphere,  and 
the  materials  of  which  this  pad  is  composed,  or,  rather,  the  anti- 
septics with  which  it  is  impregnated,  should  be  chosen  with  a 
view  of  keeping  the  bloody  discharge  from  decomposing,  should 
it  soak  through  the  pad,  and  thus  be  exposed  to  atmospheric 
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contamination.  The  best  materials  for  this  purpose,  in  my  ex- 
perience, are  salicylated  cotton  and  carbolized  gauze. 

Water. — The  water  used  for  douches,  if  they  are  employed, 
or  for  washing  the  vulva  and  perineum,  may  be  the  source 
of  fatal  infection.  All  the  water  used  about  the  puerpera  should 
be  boiled  beforehand  for  at  least  half  an  hour.  It  is  not  suffi- 
cient to  make  a  germicidic  solution — as,  for  example,  of  corrosive 
sublimate — in  the  belief  that  all  germs  in  the  water  are  killed  by 
the  antiseptic  employed.  Tetanus  bacilli  will  live  for  hours  in  a 
I  :  4000  bichlorid  of  mercury  solution,  and  the  other  antiseptics 
usually  employed  in  obstetric  practice — lysol,  kresin,  creolin — 
may  be  perfectly  inert  against  many  dangerous  pathogenic  germs 
during  the  time  that  usually  intervenes  between  the  preparation 
of  an  antiseptic  solution  and  its  use  upon  a  patient.  I  have  seen 
three  women  contract  tetanus  from  intra-uterine  douches  of 
unboiled  water  (creolin,  two  per  cent),  during  a  time  when  the 
water  of  Philadelphia  was  unusually  turbid,  in  consequence  of 
freshets  in  the  Schuylkill  Valley. 

The  Patient. — ^The  parturient  and  puerperal  woman  may  Be 
infected  by  disease  germs  carried  upon  her  person,  especially  in 
the  pubic  and  anal  regions ;  by  her  personal  clothing,  by  the 
bed-clothing  and  mattress,  by  the  vulvar  pads  and  the  pads  upon 
which  the  buttocks  rest,  by  the  material  used  to  wash  the  vulva 
and  perineum,  and  by  pathogenic  bacteria  lodged  in  the  vaginal 
or  uterine  mucous  membranes  before  labor  or  even  prior  to  con- 
ception. 

To  insure  the  greatest  obtainable  degree  of  personal  cleanli- 
ness, the  woman  falling  in  labor  should  be  given  a  full  bath, 
special  attention  being  paid  to  scrubbing  the  genital  region  most 
thoroughly  with  soap,  hot  water,  and  a  soft,  bristle  brush  or  a 
wash-rag.  After  the  bath,  the  woman  should  put  on  clean 
clothes  throughout.  The  mattress  on  her  bed  should  not  be 
soiled  by  the  discharges  of  previous  labors,  by  urine,  feces,  or 
other  putrescible  matter.  It  should  not  have  been  used  in  any 
case  of  contagious  or  infectious  disease,  and  it  should  be  pro- 
tected by  a  rubber  cloth  that  has  been  carefully  scrubbed  clean. 
The  bed-clothing  should  be  clean,  the  bed  being  freshly  made 
up  for  the  labor.  The  pads  on  which  the  buttocks  rest  during 
labor  and  afterward  should  be  made  of  nursery  cloth  prepared  in 
the  way  described  in  the  directions  to  the  nurse  (boiled  and 
dried).  It  is  scarcely  necessary  to  say  that  a  pad  when  soiled 
should  be  thrown  away  and  not  used  again.  The  vulvar  pads 
should  be  made  of  carbolized  gauze  and  salicylated  cotton — the 
best  materials  for  disinfecting  a  bloody  discharge.  The  nurse 
should  make  them  up  with  sterile  hands  as  they  are  required,  or 
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if  she  makes  a  number  at  a  time  they  should  be  wrapped  in  a 
clean  towel  and  taken  out  for  use  with  sterile  hands.  The 
material  used  to  wipe  off  the  genital  orifice,  the  mouth  of  the 
urethra,  and  the  perineum  should  be  absorbent  cotton  soaked  in 
a  I  :  1000  solution  of  sublimate  for  at  least  a  half  hour  before 
its  use.  During  the  second  stage  of  labor  these  pledgets  of 
cotton  are  employed  to  wijie  away  feces  as  it  emerges  from  the 
anus,  ahva\-s  in  the  direction  from  before  backward. 

Care  must  be  exercised  to  remove  blood  and  blood-clots 
from  the  vidva  before  putrefaction  sets  in.  This  is  best  done  by 
placing  the  woman  on  a  bed-pan,  letting  a  stream  of  boiled 
water  run  over  the  parts,  and,  if  necessary,  using  cotton  to  wipe 
them  off.  This  should  be  done  about  six  times  in  the  twenty- 
four  hours  for  the  first  four  or  five  days. 

A  careful  examination  sliould  be  made  of  every  woman's 
vaginal  discharges  in  the  beginning  of  labor.  If  there  is  leukor- 
rhea,  or  any  pathological  condition  of  the  vaginal  secretions,  the 
vagina  should  be  thoroughl>'  scrubbed  with  tincture  of  green 
soap,  hot  water,  and  ]jledgets  of  cuttun.  and  should  then  be 
douched  with  a  bichlurid  of  mercury  solution,  1  :  2CXX),  a  little 
clear  water  being  employed  at  the  end  of  the  douche  to  wash 
out  any  residual  sublimate  solution  that  might  poison  the 
patient  or  do  harm  to  the  infant's  eyes  in  its  descent  through  the 
birth-canal. 

It  should  be  borne  in  mind,  in  the  conduct  of  the  labor,  that 
excessive  bruising,  long-continued  pressure  of  the  maternal 
tissues,  and  extensive  injuries,  all  conduce  to  microbic  invasion  of 
the  parts  by  reiiucing  their  vitalityand  by  alT<>r<iing,  through  solu- 
tions of  continuity,  a  rc.'id\'  entrance  into  t!>e  system.  Ihe  proper 
conduct  of  labor,  therefore,  is  an  extremely  important  item  in  the 
preventive  treatment  of  pueq>eral  sepsis. 

Finally,  in  the  management  of  the  third  stage  of  labor  and 
of  the  early  pucrperium,  the  greatest  care  should  be  exercised  to 
evacuate  the  uterine  cavity  of  all  putrescible  matter  and  to  secure, 
so  far  as  possible,  firm  contraction  of  the  womb,  for  the  presence 
of  dead  foreign  matter  within  the  uterine  cavit)-  will  almo.st  surely 
attract  saprophytes,  and  an  imperfect  involution  of  the  womb 
will  favor  the  direct  invasion  of  the  uterine  sinuses  and  blood- 
channels  by  micro-organisms  and  the  absorption  of  the  products 
of  microbic  activity  into  the  circulation  and  into  the  lymph- 
spaces. 

The  Physician. — The  [>hystcian  should  not  carry  infectious 
germs  upon  his  perstjn  or  clothing  into  the  h-ing-in  chamber, 
and  he  should  be  scrupulously  careful  not  to  insert  pathogenic 
germs  into  the  woman's  vagina  in  the  course  of  his  examinations. 
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If  a  general  practitioner  is  in  attendance  upon  infectious  and 
contagious  diseases,  he  should  either  give  up  obstetric  practice 
entirely,  or,  if  he  can  not  do  so,  he  should  take  a  full  bath  and 
should  change  his  clothing  completely  before  attending  a  woman 
in  labor. 

It  is  a  wise  precaution  to  carry  in  one's  obstetric  bag  a  long 
linen  gown  or  a  pair  of  duck  trousers  and  a  cheviot  shirt.  The 
change  of  clothing  should  be  made  in  another  room  before  seeing 
the  patient  at  all,  or,  at  any  rate,  before  making  an  examination. 

In  the  preparation  of  his  hands  for  an  examination  a  modi- 
fication of  the  method  recommended  by  Fiirbringer  is  to  be  pre- 
ferred. This  con.sists  of  a  tpn  minutes'  scrubbing  of  the  hands 
with  a  nail-brush,  hot  water,  and  tincture  of  green  soap,  either  with 
running  water  or  with  at  least  four  changes  of  water  in  a  basin. 
The  water  should  be  boiled  and  filtered.  The  preliminary  scrub 
is  followed  by  a  two  minutes'  scrubbing  with  alcohol,  using  a 
fresh  nail-brush,  and  this  is  followed  by  immersion  of  the 
hands  in  a  i  :  1000  bichlorid  of  mercury  solution  for  at  least 
two  minutes.  *  The  examining  finger  should  then  be  anointed 
with  carbolized  vaselin  (five  per  cent),  and  in  making  the  ex- 
amination the  vulvar  orifice  should  be  exposed  by  lifting  up  the 
upper  buttock  as  the  woman  lies  upon  her  side,  so  that  the  finger 
may  be  inserted  directly  into  the  vagina  without  becoming  con- 
taminated by  being  swept  over  the  skin  near  the  anus  or  pubes 
while  searching  for  the  vulvar  orifice.  As  every  examination 
entails  upon  the  woman  some  risk  of  infection,  the  examinations 
should  be  limited  in  number  as  much  as  possible.  The  best 
results  ever  obtained  in  obstetrical  practice,  as  regards  both  mor- 
bidity and  mortality,  have  been  secured  by  an  almost  entire 
elimination  of  the  vaginal  examination,  which  has  been  replaced, 
in  the  practice  of  some  enthusiasts,  by  abdominal  palpation,  and 
even  by  rectal  examinations.  It  is  unnecessary,  however,  and 
is,  moreover,  inadvisable  to  give  up  the  vaginal  examination 
altogether.  Much  may  be  learned  by  abdominal  palpation,  so 
that  there  is  little  necessary  information  to  be  gained  by 
examining  per  vaginam,  but  there  are  conditions  that  can  be 
learned  in  no  other  way.  A  few  vaginal  examinations  in  the 
course  of  labor  are  therefore  indispensable.  No  harm  is  done  by 
these  examinations  if  their  number  is  restricted  and  sufficient  care 
is  exercised  to  secure  perfect  cleanliness  of  the  examining  hand 
and  to  conduct  the  examination  in  the  way  just  described. 

'  If  the  hands  have  been  badly  infected  with  a  particularly  virulent  micro- 
organism, as  in  an  operation  for  septic  peritonitis,  there  i^  no  method  that  makes  them 
aseptic.  They  remain  infected  for  at  least  three  days,  even  with  a  daily  disinfection. 
Rubber  gloves  should  be  used  in  all  very  infectious  oi)erations  ;  or,  if  the  hands 
become  infected,  rubber  gloves  should  be  worn  in  all  obstetrical  and  surgical  work 
for  the  next  three  days. 
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^^^^r              The  Nurse. — The  nurse  should  adopt  the  same  precautions 
^V              in   regard  to  personal  cleanliness  that  have  been  recommended 
^H              for  the  physician.     She  should  not  have  come  from  a  contagious 
^H               or  infectious  c;ise.      She  should  put  on  fresh  clothing  throughout 
^H               for  attendance  upon   the   obstetrical    patient.      She  must  take  a 
^H               full  bath,  scrubbing  her  hair  and  scalp  well  with  soap  and  water, 
^H^              and   rinsing   her    hair  in   a    i  :  looo  sublimate  solution.      Her 
^^^^B         hands  should  be  carefully  prepared  according  to  the  method  pre- 
^^^^P         viously  described  before  any  manipulation  of  a  patient's  genital 
^^^H         region   or  of  her  breasts.      It  is   her  iluty  also,  in  the  care  of  a 
^^^H         puerpera,  to  enforce  the  .sanitary  and  aseptic  regulations  already 
^^^H         described  under  their  appropriate  heads. 

^^^^H               The  Implements. — .All  implements  to  be  used  about  the  person 
^^^^1        of  the  parturient  and  pueqieral  woman  should   be  boiled  for  at 
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^^^^^B             Fig.  518. — Temperature-chart  uf  a  case  Irented  in  vain  hy  intra  uterine  irri^tion,             1 
^^^^^1                                                   but  cured  Iminediaicly  by  a  curetment.                                                    1 

^^^^         least  five  minutes.     A    i  :  looo  sublimate   solution    should  be       J 
^^^^          employed   for  the    disinfection   of   the  few   articles    that    mi^ht^^^ 
^H               be    injured    by  boiling  water,  a  full    half   hour  at   least   being  ^B 
^H               allowed   for  the   immersion,    and  the  bichlorid  solution   being 
^^^H          made  up  with  boiled  water. 

^^^^               The  Curative  Treatment  of  Puerperal  Infection. — The  treat- 
^              ment  of  puerperal  sepsis  is  both  local  and  general.      Ix)cally,  a 
^^^^         thorough  disinfection  of  the  whole  genital  canal  is  called  for  in 
^^^B        every  case  of  puerperal  infection.     It  may  appear  unnecessary, 
^^^^        and  may  prove,  on  actual  experience,  to  be  even  harmful,  but  no 
^H               one  can   tell   beforehand  how  necessary  this  procedure  will  be. 
^H               In  the  vast  majority  of  cases  it  will  be  productive  of  the  greatest 
^H               good.      It  is  only  occasionally  useless,  and  ver)'  rarely  actually 
^H              harmful.     It  should,   as  already  stated,  invariably  precede  all 
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Other  treatment  for  puerperal  infection.  The  method  of  dis- 
infecting the  genital  canal  may  be  described  as  follows :  A 
double  tenaculum,  a  large,  dull  curet,  a  placental  forceps  (Em- 
met's curettment  forceps  is  the  best),  and  an  intra-uterine 
catheter  are  boiled  for  fifteen  minutes.  The  operator  disinfects 
his  hands  and  arms.  The  patient  is  placed  in  the  dorsal  posture 
across  the  bed,  with  her  buttocks  resting  on  a  rubber  pad.  The 
external  genitalia  and  the  vagina  are  scrubbed  with  tincture  of 
green  soap  and  pledgets  of  cotton ;  the  vagina  is  douched  with 
a  sublimate  solution,  i  :  2CXX).  The  operator  then  seizes  the 
anterior  lip  of  the  cervix  with  the  tenaculum.  An  intra-utcrine 
douche,  sublimate  solution  i  :  2000,  at  least  a  quart,  is  ad- 
ministered. Then  with  the  curet  and  the  placental  forceps  in 
turn  the  uterine  walls  are  gone  over  thoroughly  but  liglitly  in 
all  directions,  six  to  twelve  times,  until  nothing  is  brought  away 
but  bright  blood.  A  second  intra-utcrine  douche  concludes  the 
treatment.  If  the  womb  is  flabby  and  large,  with  a  tendency  to 
flexion,  so  that  the  drainage  of  the  uterine  cavity  is  not  good,  it 
is  advisable  to  pack  the  cavity  with  iodoform  gauze. 

In  addition  to  cleansing  the  uterine  cavity  in  the  manner 
described,  the  operator  should  take  the  opportunity  of  carefully 
inspecting  the  visible  portion  of  the  parturient  tract ;  and  if 
there  are  false  membranes  or  areas  of  inflammation  and  localized 
infection  on  the  cervix  or  in  the  vagina,  they  should  be  carefully 
treated — best  by  the  application  of  a  strong  solution  of  nitrate 
of  silver,  a  dram  to  the  ounce. 

It  may  be  necessary  to  repeat  the  intra-uterine  douches  several 
times — in  fact,  several  times  a  day  for  many  days  ;  in  this  case 
plain  water  only  should  be  used.  Nothing  is  gained  whatever 
by  the  employment  of  strong  chemical  disinfectants,  which  can 
not  always  reach  and  destroy  the  infecting  micro-organisms  of 
the  genital  tract,  but  which  do  have  a  most  depressing  action 
upon  the  body-cells  of  the  walls  of  that  tract,  reducing  their 
resisting  power  against  the  invasion  of  attacking  bacteria. 

It  is  rarely  necessary  to  repeat  the  curetment  or  the  use  of 
the  placental  forceps.  It  may  be  advisable  to  provide  drainage 
from  the  uterine  cavity  by  the  insertion  of  a  strip  of  gauze  to 
the  fundus.  This  is  only  necessary,  however,  in  those  cases  of 
flabby,  relaxed  wombs  which  fall  forward  on  themselves  in  such 
a  manner  as  to  prevent  the  free  exit  of  the  lochial  discharge. 

The  general  treatment  is  stimulating.  The  patient  should 
have  as  much  food  of  an  easily  digestible  character,  chiefly  milk, 
as  she  can  assimilate,  and  as  much  alcohol  as  she  can  consume 
without  showing  the  physiological  effects  of  it.  Digitalis  is 
useful  as  long  as  the  pulse  is  above   no.     Strychnin  may  be 


combined  with  it  in  suitable  cases.  To  tide  the  patient  over 
emergencies,  carbonate  of  ammonia  in  large  doses,  by  the  bowiel, 
and  nitrogKxerin  lu'podermatically,  may  be  required.  Inhala- 
tions of  oxygen  may  also  be  of  stnice.  Absolute  rest  and 
freedom  from  all  disturbances,  mental  and  physical,  must  be 
insisted  upon,  and  the  patient  should  be  given  tlie  best  nursing 
that  the  family  can  afford. 

The  Serum-therapy  of  Puerperal  Sepsis. — Stimulated  by  the 
success  of  this  treatment  in  diphtheria  and  in  a  few  other  infec- 
tious diseases,  an  effort  has  been  made  to  procure  a  scrum  that 
is  antagonistic  to  streptocncci  and  antidotal  to  the  products  of 
their  activity. 

Richct  and  Hcricourt  ^  suggested,  some  years  ago,  the  use 
of  serum  taken  from  animals  "vaccinated"  with  a  septic  micro- 
organism, in  order  to  secure  immunity  in  other  animals.  Many 
enthusiastic  investigators  have  recently  worked  in  the  .same 
field,  espcciall)-  in  France ;  but  Marmorek's  work  has  com- 
manded more  respect  and  attention  than  that  of  any  other  single 
worker  ;  and  it  will  not  ix;  unfair,  therefore,  to  judge  the  merits 
of  serum-therapy  of  puerperal  sepsis  by  the  results  achieved 
with  Marmorek's  protlucts.''' 

There  are  two  ways  of  immunizing  animals.  One  is  tt»  take 
culture  media  with  the  microbes  destroyed  or  removed,  and 
containing  only  the  to.xins  of  streptococcic  activity.  The  otlier 
is  to  inject  the  streptococci  thein.selves  into  the  animal  which  is 
to  be  made  immune.  The  latter  is  much  the  more  reliable 
method. 

Marmorek  was  able  to  immunize  horses,  asses,  sheep,  and 
mules  by  injecting  e.vceedingly  virulent  streptococcic  cultures  in 
increasing  doses  during  a  period  of  six  to  ten  months.  Taking 
the  serum  from  the  animals  at  Ic.ist  four  weeks  after  the  subsi- 
dence of  all  the  symptoms  in  the  reaction  following  the  last 
inoculation,  he  found  that  j-jVij  P^^t  of  a  guinea-pig's  weight 
in  serum  was  sufficient  to  protect  it  again.st  ten  times  the  dt>sc 
of  virulent  streptococci,  which  would  be  fatal  in  animals 
unprotected. 

But  he  admits  that  there  may  be  a  streptococcic  infection  so 
virulent  that  no  antidote  is  of  avail,  and  also  that  if  the  anti- 
streptococcic serum  is  employed  late  after  the  primar>'  infection, 
the  progress  of  the  septic  inflammation  can  not  be  arrested. 

Moreover,  the  anti.streptococcic  serum  has  no  antagonistic 
power  over  the  other  micro-organisms  of  puerperal  sepsis  ;  so 

'  "Coraplcs  rendu.s  de  I' Academic  dcb  Sciences,"  1888,  p.  690. 
«  "  Le  Slreploco<|ue  et    le  wruin  Antislreptococcimic,"  Alexandre  Manuorrk, 
"Annalesde  I'lnsiiitute  I'asleur,"  t.  ix,  July,  1895,  p.  593. 
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that  the  quite  common  cases  of  mixed  infection  in  which  the 
colon  bacillus,  the  bacillus  fcetidus,  the  bacillus  pyocyaneus,  and 
the  pyogenic  staphylococci  are  active  may  not  be  benefited  in 
the  least  by  the  antistreptococcic  serum. 

The  judgment  on  the  serum-therapy  of  streptococcic  infec- 
tion must  at  present  run  as  follows  :  It  requires  a  long  time  and 
especially  virulent  inoculations  to  obtain  a  serum  with  antitoxic 
and  germicidal  properties.  It  should  be  prepared,  therefore,  with 
great  care,  and  should  be  obtained  from  a  thoroughly  reliable 
source.  There  is  a  possibility  that  this  serum  may  contain  danger- 
ous toxins,  and  that  the  treatment  may  be  more  dangerous  than 
the  disease.  There  is  a  streptococcic  infection  so  virulent  that  the 
antitoxin  will  be  of  no  avail,  no  matter  how  strong  it  may  be. 
There  is  an  undeterminable  time  in  streptococcic  infections,  when 
the  serum  will  be  used  too  late.  The  antistreptococcic  serum  has 
no  antagonistic  power  over  other  pathogenic  micro-organisms. 
It  is  not  easy  to  determine  during  life  whether  the  infection  is 
pure  or  mixed,  though  the  majority  of  puerperal  infections  are  due 
to  streptococci.  Therefore,  the  use  of  the  serum  must  be  more 
or  less  empirical.  Finally,  the  clinical  results  of  the  serum- 
therapy  for  puerperal  infection  have  not  been  at  all  encouraging. 

A  committee  appointed  by  the  American  Gynecological 
Society  *  reported  in  May,  1809,  that  352  cases  had  been  treated 
by  antistreptococcic  .serum,  with  a  mortality  of  20.74  P*^""  cent. 
After  a  personal  trial  of  the  method  extending  over  three  years, 
and  embracing  some  20  cases,  I  have  discarded  it. 

The  Treatment  of  Septic  Infection  by  tiie  Artificial  Production  of  a 
Hyperleukocytosis. — A  large  and  influential  school  of  pathologists 
regard  phagocj^osis  as  the  agency  by  which  an  infectious  disease 
is  spontaneously  cured.  It  is  logical,  therefore,  in  those  hold- 
ing this  belief,  to  attempt  the  treatment  of  septic  infection  by 
stimulating  the  production  of  white  blood-corpuscles  that  shall 
serve  as  phagocytes.  There  are  several  agents  administered  in- 
ternally that  have  leukocytotic  powers,  such  as  pilocarpin,  albu- 
mose,  and  nuclein.  The  first,  however,  is  not  advisable  in  sepsis 
on  account  of  its  depressing  action. 

Hofbauer,*  from  Schauta's  clinic  in  Vienna,  reports  the  results 
of  employing  Horbaczewski's  nuclein  in  seven  cases  of  puerperal 
infection.  The  cures  effected  in  some  of  the.se  ca.ses  certainly 
warrant  a  further  trial  of  the  method.  For  some  years  I  have 
administered  nuclein  routinely  as  part  of  the  treatment  of  puer- 
peral sepsis,  combined  with  local  disinfection,  stimulation,  and 
support,  and  in  suitable  cases  with  operative  treatment. 

'  "Am.  Jour,  of  Obstet.,"  vol.  xl.  No.  3,  1899. 
•"Centralbl.  f.  Gyn.,"  No.  17,  1896,  p.  441. 
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To  ni)'  mind,  this  plan  of  treatment  gives  promise  of  practical 
results. 

The  Treatment  of  Sepsis  by  Washing  the  Blood  ;  Hypodermatocly- 
sis;  Intravenous  Injections  of  Saline  Solutions, '  is  a  modern  treat- 
ment attended  with  marked  success  in  the  hands  of  phj'sicians 
on  the  Continent  of  Europe  and  in  America.  The  best  fluid  for  the 
purpose  is  13^  gr.  CaCl,  I  I  'i'  gr.  KCI,  to  34  oz.  normal  salt 
solutinn.'*  Injections  of  lartjc  amounts — more  than  two  quarts — 
of  this  fluid  into  the  bowci  seem  to  give  as  good  results  as 
hypodermatoclysis,  and  are  much  more  convenient.  The  use  of 
the  modified  normal  salt  solution  is  a  valuable  adjuvant  to  the 
other  measures  required  in  the  treatment  of  puerperal  sepsis. 

The  Operative  Treatment  of  Sepsis  in  the  Child-bearing  Period. — 
Since  the  first  peribrmance  by  Tait  of  abdominal  section  for  puru- 
lent peritonitis  there  has  been  an  extremely  important  develop- 
ment, especially  in  the  last  dccaii.  in  the  scojx;  of  pelvic  and 
abdominal  surgery  for  septic  inilammations  during  the  child- 
bearing  period. 

Regarded  at  first  as  a  procedure  analogous  to  opening  an 
abscess  anywhere  on  the  body,  the  whole  abdominal  cavity  being 
looked  upon  as  an  abscess -cavity  and  tlie  abdominal  walls  as 
its  capsule,  abilominal  section  for  puerperal  sepsis  has  become 
a  generic  term  of  wide  significance,  including  hysterectomy, 
salpingo-oophorectomy,  evacuation  of  abscesses  in  tlie  peritoneal 
cavity  and  in  the  pelvic  connective  tissue,  removal  of  gangrenous 
or  infected  neoplasms  of  or  in  the  neighborhood  of  the  parturient 
tract,  and  exploratory  incisions. 

Indications  for  Abdominal  Section  in  the  Treatment  of  Puer- 
peral Se/>sis. — It  is  more  convenient  to  deal  gencrically  with  the 
indications  for  abdominal  section  in  the  course  of  puerperal  sepsis, 
for  the  operation  is  usually  decitied  upon  in  practice  without  refer- 
ence to  what  may  be  required  after  the  abdomen  is  opened,  the 
prudent  and  experienced  obstetric  surgeon  holding  himself  in 
readiness  to  perform  any  of  the  pelvic  or  abdominal  operations 
detailed  above  that  may  be  found  necessary  when  the  abdominal 
ca\ity  is  exposed  to  view  and  to  touch. 

In  order  to  decide  correctly  the  important  and  anxious 
question  for  or  against  celiotomy  in  the  course  of  puery>eral 
septic  fever,  the  medical   attendant   mu.st  be  familiar  with  the 


'  Rise,  "Presse  midicale,"  No.  49,  1896. 

'  See  experiments  of  W.  If.  Ilowt'll,  in  Boston,  on  frog's  heart ;  modified  Ringet 
fluid.     "Ttie  Use  of  lutravrmms  Saline  Injections  for  the  Purpose  of  Washing  I 
Blood,"    H.    .\    Hare,    "  Tlicrapeulic  Gaielle,"    April    15.    1897.     The  technic  ( 
the  injection  is  the  same  as  fur  the  iitjections  required  in  the  treatment  of  the  acute 
anemia  following  severe  hemonhage. 
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different  forms  of  sepsis  after  labor,  and  should  know  which 
of  them  are  most  and  which  are  least  amenable  to  surgical 
treatment  In  a  general  way,  it  may  be  stated  that  the  opera- 
tion is  demanded  most  frequently  for  localized  suppurative 
peritonitis ;  it  may  be  indicated,  and  often  is.  for  diffuse  suppura- 
tive peritonitis  ;  for  suppurative  salpingitis  and  ovaritis  ;  for  sup- 
purative metritis,  if  the  inflammation  extends  outward  toward 
the  peritoneal  investment  of  the  womb  or  into  the  connective 
tissue  of  the  broad  ligament ;  for  abscesses  in  the  pelvic  con- 
nective tissue  ;  for  infected  abdominal  or  pelvic  tumors.  On  the 
contrary,  abdominal  section  is  contraindicated  or  is  not  required 
in  simple  sapremia ;  in  septic  endometritis  of  all  forms — <iiph- 
theric,!  ulcerative,  suppurative;  in  dissecting  metritis,  sloughing 
intra-uterine  myomata,  or  in  suppurative  metritis  with  the  abscess 
pointing  into  the  uterine  cavity  ;  in  phlebitis,  lymphangitis,  and 
in  direct  infection  of  the  blood-current.  One  is  most  likely  to 
perform  an  unnecessary  operation  in  diphtheric  endometritis. 
The  writer  has  thus  erred  several  times.  By  the  time  that 
symptoms  justify  surgical  intervention  in  this  condition  it  is 
always  too  late. 

It  is  extremely  difficult  to  lay  down  correct  rules  for  the 
guidance  of  a  physician  in  a  situation  involving  so  much 
responsibility,  and  of  necessity  so  dependent  upon  many  circum- 
stances, as  that  seeming  to  require  a  very  serious  surgical  opera- 
tion in  the  midst  of  an  adynamic  fever  with,  very  likely,  profound 
depression,  rapid  pulse,  high  temperature — in  short,  with  every- 
thing a  surgeon  least  desires  in  the  face  of  a  major  operation. 

First  and  foremost,  then,  the  attendant  should  avoid  the 
operative  treatment  of  puerperal  sepsis  if  possible,  and  should 
not  seek  an  excuse  for  surgical  intervention  merely  in  the  cardinal 
symptoms  of  septic  infection — high  temperature,  rapid  pulse,  and 
general  depression.  He  should  demand  some  tangible  evidence 
of  those  forms  of  sepsis  that  are  amenable  to  surgical  treatment. 
But  the  physician  of  to-day,  while  reluctant  to  operate  upon  a 
patient  under  the  least  favorable  circumstances,  and  on  his  guard 
against  unnecessary  or  harmful  surgery,  must  be  prepared,  in  the 
event  of  certain  symptoms  or  complications,  to  operate  with  the 
least  possible  delay. 

Thus,  on  the  very  first  appearance  of  symptoms  that  justify 
the  diagnosis  of  diffuse  suppurative  peritonitis,  the  abdomen 
must  be  opened  without  a  moment's  more  delay  than  is  necessary 

'  By  diphtheric    endometritis    is    meant   a   dirty,    grayish-    or    greenish-brown 
exudate  on  the  endometrium,  containing  mixed  micro-organisms,  and  not  necessarily 
the  Klebs-L6ffler  bacillus.      For  a  report  of  one  and  the  mention  of  four  cases  of  true 
diphtheria  of  the  genitalia  see  Williams,  "  Amer.  Jour,  of  Obstct.,"  August,  1898. 
45 
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for  an  aseptic  operation.  Even  with  the  utmost  promptness  the 
operation  is  almost  always  too  late,  iVir  the  inflammation  extends 
so  rapidh-  and  at  first  insidiously  that  by  the  time  a  diagnosis  is 
possible  the  progress  of  the  disease  can  not  be  stayed.  It  must 
be  atimitted,  however,  that  an  occasional  success  is  possible  by 
timely  surgical  interference.^ 

Again,  in  the  presence  of  exudate,  adhesions,  or  unnatural 
enlargement  of  any  pelvic  structure,  suppuration  may  be  sus- 
pected if  the  physiail  signs  do  not  improve  and  if  the  tempera- 
ture, pul.se,  and  j^cneral  condition  indicate  a  continuance  of  septic 
inflammation.  It  is  hardly  necessary  to  state  that  if  pus  forms 
it  must  be  reached  and  evacuated  irrespective  of  its  situatioa 
Just  how  long  to  wait,  however,  is  a  question  requiring  exjicri- 
ence,  good  judgment,  and  a  special  study  of  each  individual  case 
for  its  correct  answer. 

Enormous  pelvic  and  abdominal  exudates  may  disappear; 
adhesions  may  melt  away  ;  enlarged  and  inflamed  tubes,  ovaries, 
and  uterus  may  resume  their  proper  size,  functions,  and  conditi'm 
on  the  subsidence  of  the  iiiflanunation  ;  but  in  these  favorable 
cases  distinct  signs  of  improvement  manifest  themselves  in  a  few 
days,  and  the  course  of  the  disease  is  comparatively  short.  A 
mere  protraction  of  .septic  symptoms  is  in  itself  suspicious,  aiong 
with  local  sij^/ts  of  inflaiiimatioit.  Without  the  latter,  the  same 
general  syni])t()nis,  .sometimes  lasting  for  months,  indicate  phle- 
bitis and  infection  of  the  blood-current.  In  this  form  of  sepsis 
an  operation  can  do  no  good  and  may  do  the  greatest  harm. 

Ill  infected  tumors  in  and  near  the  genital  tract  the  indication 
for  operation  shoulil  be  plain  and  the  decision  ea.sy.  The  pres- 
ence of  the  tumor  should,  of  course,  be  known.  On  the  first  sign 
of  inflammation  in  it,  or  in  the  event  of  an  elevated  temperature 
for  which  there  is  no  good  explanation,  the  tumor  sliould  be 
removed,  i'.arl)'  operations  in  the.se  cases  have  furnished  the 
best  results,  delayed  operations  the  reverse.'  In  cystic  tumors 
the  likelihood  of  twisted  pedicle  should  be  remembered,  and  in 
every  case  of  child-birth  complicated  bj'  a  new  growth  the  woman 
should  be  watched  with  extraordinary  care  to  detect  the  first 
indication  of  trouble. 

An  exj)loratory  abilomiiial  incision  should  be  made,  a-s  a  rule, 
only  when  it  is  desired  to  determine  if  a  pelvic  mass,  presumably 

'  Hirst,  "A  Difliiiie,  Unlimiled,  Suppurative  Peritonilis  in  a  Child-beanRg 
Wuman  Cured  by  Abduniinal  Section,"  "Medical  News,"  1894.  A  unique  cue  in 
my  experience. 

•  The  most  desperate  cases,  however,  need  not  be  despaired  <if.  I  have  'uixms- 
fully  rerooved  a  gangrenous  ovarian  c)'st  from  a  puerpera  who  was  so  weak  that 
complete  anesthesia  was  not  attempted.  The  late  Dr.  Goodell  had  declined  thr 
operation  as  necessarily  fatal. 
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containing  pus,  is  situated  within  or  without  the  peritoneal 
cavity,  and  if  the  abscess  had  better  be  evacuated  through  the 
abdominal  cavity  or  extraperitoneally.  In  the  early  period  of 
experimentation  with  abdominal  section  for  puerperal  sepsis 
I  made  exploratory  incisions  in  obscure  cases  without  any 
local  symptoms  of  inflammation  in  the  pelvis  or  the  abdomen, 
and  I  have  seen  a  number  of  such  operations  in  the  hands  of 
others.  None  of  these  operations  yielded  information  of  value, 
nor  did  they  benefit  the  patients.  Consequently,  it  is  a  safe 
rule  not  to  open  the  abdomen  of  a  puerpera  for  sepsis  unless 
there  are  physical  signs  of  inflammation  in  the  abdomen  or 
the  pelvis. 

Following  these  general  statements  in  regard  to  abdominal 
section  for  puerperal  sepsis,  it  is  now  more  convenient  to  describe 
in  detail  the  different  kinds  of  operations  required  for  the  various 
forms  of  intra-abdominal  septic  inflammations. 

Abdominal  Section  for  Intraperitoneal  Abscesses  and  Diffuse 
Suppurative  Peritonitis. — The  situation  and  extent  of  localized 
suppuration  within  the  abdominal  cavity  vary  greatly.  A 
quarter  of  the  abdominal  cavity  may  be  filled  with  pus,  the  huge 
abscess -cavity  being  thoroughly  walled  off"  by  dense  exudate 
from  the  rest  of  the  abdominal  cavity.  A  smaller  accumulation 
of  pus  about  the  orifice  of  the  tube  is  not  uncommon.  In  one  of 
my  cases  two  or  three  abscesses  the  size  of  an  orange  were  found 
in  coils  of  intestine  quite  far  removed  from  one  another,  and  with- 
out apparent  connection  with  the  genital  tract.  In  three  cases 
abscesses  were  found  between  the  fundus  uteri  and  adjoining 
structures— the  abdominal  wall  near  the  umbilicus  in  one,  the 
caput  coli  in  the  second,  and  the  sigmoid  flexure  in  the  third. 
In  these  cases  infection  had  traveled  through  a  sharply-defined 
area  of  uterine  wall  and  had  appeared  in  the  same  limits  on  its 
peritoneal  investment.  Exudate  and  adhesions  immediately 
walled  off  the  infected  area,  with  the  result  of  an  encapsulated 
abscess  between  the  uterine  wall  and  the  structure  nearest  to  it 
at  the  time  of  inflammation.  The  treatment  of  these  abscesses 
consists  of  their  thorough  evacuation,  the  cleansing  of  the  cavity, 
and  drainage.  The  cleansing  may  be  effected  by  flushing  with 
hot  sterilized  water,  if  the  rest  of  the  abdominal  cavity  can  be 
guarded  from  contamination.  In  some  cases  the  writer  has 
avoided  irrigation  and  in  its  place  has  thoroughly  dried  the  cavi- 
ties with  gauze  with  good  results.  For  drainage,  as  a  rule,  sterile 
gauze  with  a  glass  or  rubber  tube  is  usually  best.  In  certain  cases 
of  abscesses  near  the  abdominal  walls  a  rubber  tube  answers  better 
than  the  gauze,  and  in  deep-seated  abscesses  on  the  base  and  the 
back  of  the  broad  ligaments  vaginal  drainage  by  means  of  gauze  or 
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;r  tube  is  much  to  be  preferred.  If  the  work  during  the 
ation  is  well  done,  there  may  be  little  or  ho  subsequent  dis- 
e,  and  douching  of  the  abscess -cavities  during  convalescence 
'ailed  for.  Occasionally,  however,  if  the  abscess -cavity  is 
large  and  well  isolated,  daily  douching  with  sterile  hot 
is  an  advantage.  In  diffuse  suppurative  peritonitis  the 
:e  chance  of  success  depends  greatly  upon  the  earliest  |x>s- 
operation,  though  there  are  many  virulent  cases  in  which 
ig  could  check  tlie  spread  of  the  inflammation  and  the  deadly 
'if  septic  ab.sorptioii. 

is  is  not  the  place  to  discuss  the  symptoms  of  diffuse  sup- 

iv'e  peritonitis,  but  one  fact  should  be  insisted  upon  from 

perator's  point  of  view.      It  is  usually  supposed  that  true 

^   suppurative  peritonitis  appears  early  after  delivery ;  it 

however,  develop  at   any  time.      I  liave  seen  it  as    late 

r  weeks  after  confinement.      The  woman,  who  had  been 

about  for  some  time,  lifted  an  older  child  down  a  few 

u     The  effort  squeezed  a  few  drops  of  pus  out  of  one  of  the 

The  abdomen  was  opened  within  twenty  hours,  but  to 

rpose.     The  technic  of  the  operation   is  simple :  A  small 

in  is  made,  and  the  finger  is  rapidly  swept  about  the  pelvis 

domen  ttt  determine  the  condition  of  the  organs ;  then 

rrigating    tube   is   passed   into   the    cavitj'  at  the   lowest 

angle  of  the  wound,  and  is  swept  about  in  all  directions,  white 

the  return-flow  is  provided  for  by  two  fingers  of  the  left  hand 

distending  the  sides  of  the  wound,  which  by  the  fingers  and  the 

irrigating  tube  is  kept  gaping  as  though  by  a  trivalve  speculum. 

Gauze  and  glass-tube  drainage  into  the  pouch  of  Douglas  and  a 

gauze  drain  in  the  flanks  is  provided  for,  and  the  wound  is  left 

open,  or,  at  most,  drawn  together  by  a  stitch  or  two.     Rapidity 

of  operation  and  the  smallest  possible  quahtity  of  anesthetic  are 

essential  to  success. 

Salpingo-oopJiorectomy  for  Puerperal  Sepsis. — An  acute  pyo- 
salpinx  in  the  puerperium  is  very  rare.  It  is  uncommon  for 
acute  septic  infection  after  labor  to  travel  by  the  tubes  alone. 
Infection  usually  occurs  in  the  uterine  muscle,  the  veins,  the 
lymphatics,  or  the  connective  tissue  of  the  pelvis.  When  the 
track  of  the  septic  inflammation  is  confined  to  the  mucous  mem- 
brane of  the  genital  tract,  the  pelvic  peritoneum,  in  a  case  serious 
enough  to  demand  operation  during  puerperal  convalescence, 
becomes  infected,  inflamed,  and  suppuration  quickly  follows,  so 
that  the  operation  is  usually  performed  for  an  intra-peritoneal 
pelvic  abscess.  The  tube  may  be  found  somewhat  swollen, 
inflamed,  and  containing  a  few  drops  of  pus,  and  its  removal  is 
required ;  but  the  pyosalpinx  is  a  subordinate  feature  in  the 
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pelvic  inflammation.  It  is  the  more  subacute  case,  not  usually 
requiring  operation  in  the  conventional  period  of  the  puerperium, 
that  results  later  in  a  typical  uncomplicated  pus-tube. 

Ovarian  abscess  is  much  more  common  than  pyosaipinx. 
The  infection  may  travel  to  the  ovary,  both  by  way  of  the 
tube  and  by  the  connective  tissue  or  lymphatics  of  the  broad 
ligament.  In  the  latter  case  the  whole  ovar>'  may  be  infiltrated 
with  a  thin  sero-pus  of  a  particularly  virulent  character,  and, 
unfortunately,  in  excising  the  ovary  the  exposure  of  the  infected 
pelvic  connective  tissue  in  the  stump  may  lead  to  infection  of 
the  peritoneal  cavity  and  to  a  diffuse  suppurative  peritonitis. 

The  commonest  indication  for  salpingo-oophorectomy  is  fur- 
nished by  a  pus-tube  antedating  conception.  The  strain  of 
labor  excites  a  fresh  outbreak  of  inflammation  or  leads  to  its 
spread,  and  the  persistence  of  septic  symptoms  with  the  physical 
signs  of  pelvic  inflammation  justifies  operative  interference.  In 
one  exceedingly  instructive  case  under  my  charge  an  operation 
was  performed  on  a  presumptive  diagnosis  of  old  pus-tubes, 
the  diagnosis  being  based  mainly  upon  the  patient's  history 
and  the  existence  of  serious  septic  symptoms,  with  tender- 
ness on  abdominal  palpation  over  the  region  of  the  tube  and 
ovary.  The  uterus  was  much  too  high  in  the  abdominal  cavity 
to  permit  of  a  satisfactory  pelvic  examination  of  the  uterine 
appendages.  On  opening  the  abdomen,  a  pyosaipinx  was  found. 
The  patient  recovered. 

There  is  often  nothing  peculiar  in  the  technic  of  these  opera- 
tions. They  differ,  usually,  in  no  rcsj)ect  from  similar  operations 
upon  non-puerperal  patients.  The  question  of  removing  the 
uterus  along  with  the  tubes  arises,  however,  rather  more  fre- 
quently than  in  the  non-puerperal  woman,  on  account  of  the 
infection  of  the  endometrium  or  of  per.si.stent  metrorrhagia. 
But  in  associated  suppurative  salpingitis,  ovaritis,  and  infection 
of  the  connective  tissue  of  the  broad  ligament,  there  is  a  modifi- 
cation of  the  ordinary  technic,  which  is  of  vital  importance. 
The  tubes  and  ovaries  should  be  e.xcised,  the  blood-vessels 
of  the  broad  ligaments  tied  separately ;  the  cut  edges  of  the 
broad  ligament  should  be  allowed  to  g.ipe ;  the  whole  pelvic 
cavity  should  be  filled  with  gauze  and  drained  by  a  glass  tube 
placed  just  posterior  to  the  uterus.  The  tube  is  sucked  out  by 
a  syringe  at  the  end  of  twenty-four  hours.  Twenty-four  hours 
later  the  gauze  is  removed,  the  tube  again  sucked  out  and 
removed,  and  replaced  by  a  rubber  drainage-tube,  through 
which  the  pelvis  is  washed  out  daily  with  sterile  water.  Ap- 
parently most  desperate  cases  may  be  sa\ed  by  this  technic. 

Hysterectomy  for  Puerperal  Sepsis. — The  latest  development 
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ill  celiotomy  for  puerperal  sepsis  is  the  removal  of  all  the 
pelvic  organs  and  structures  that  can  be  removed  when  the 
septic  inflammation  or  suppuration  involves  the  uterine  muscles 
and  the  broad  lit^aments.  Everv  physician  who  has  seen 
many  cases  of  pueq^eral  infection  liurin;^  operations  or  postmor- 
tem is  aware  that  there  arc  some  in  which  the  mere  removal  nf 
infected  tubes  and  ovaries,  vaginal  section  and  drainage,  or  the 
evacuation  of  pelvic  abscesses  through  the  abdomen  can  not  be 
expected  to  save  the  patient.  There  would  be  left  behind  are;is  of 
infected  and  infiltrated  broad  ligaments  that  would  commu- 
nicate infection  to  the  peritoneal  cavity,  or  there  would  remain 
foci  of  suppuration  or  infection  in  the  uterine  body  that  must 
surely  spread  to  the  pqatoneum  or  must  result  in  septic  metas- 
tases. The  only  hope  for  the  patient  in  such  cases  lies  in  the 
entire  removal  of  all  infected  areas,  leaving  behind  in  the  peUis 
a  hc;dtliy.  non-infected  stump.  To  effect  this  result  the  excision 
of  the  uterus,  the  broad  ligaments,  the  tubes,  and  the  ovaries  is 
required.  In  addition  to  these  cases  there  are  others  in  which, 
if  the  tubes  and  ovaries  must  be  excised,  the  uterus  might  be 
removed  with  advantage,  on  account  of  an  infected  endometrium 
or  of  persi.stent  metrorrhagia.  Figure  519  is  an  example  of  such 
a  case.  The  young  woman  from  whom  the  .specimen  was  re- 
moved had  a  double  pj'osalpin.x  following  a  criminal  abortion. 
For   .seven    weeks   she    had   been   bleeding   persistently,   and  at 


^S-  5'9- — Hysterectomy  fur  purulent  salpingitis  (auihur  i  coac). 


intervals  had  a  foul-smelling  discharge.  Although  the  body  of 
the  womb  was  healthy  and  the  endometrium  alone  was  inflamed 
and  infected,  it  was  obviously  wiser  to  remove  at  once  all  source 
of  the  trouble  rather  than  to  excise  the  tubes  and  ovaries  and 
then  to  treat  .separately  at  some  trouble  and  risk  an  organ  that 
had  become  entirely  sujjerfluous.  The  result  justified  the  pro- 
cedure. There  may  also  be  such  wide-.spread  suppuration  and 
disintegration  of  the  broad  ligaments,  along  with  tubal  inflam- 
mation, that  the  complete  removal   of  all   the  infected  area  is 
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more  easily  accomplislied,  especially  as  regards  the  control  of 
hemorrhage,  by  a  hysterectomy.  Figure  520  represents  such  a 
case.  In  this  woman  a  pyosalpinx  antedated  conception.  Labor 
excited  fresh  inflammation.  The  infection  spread  from  the  tube 
downward  through  the  connective  tissue  of  the  broad  ligament, 


\' 
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Fig.  520. — Supinirativc  cellulitis  of  broad  ligament ;  hysterectomy  (author's  cose). 

resulting  in  a  partial  destruction  of  it,  in  a  thick  infiltration  at  its 
base,  and  in  an  abscess  between  its  layers,  closely  hugging  tlie 
whole  of  one  side  of  the  uterine  budy.  It  was  obviously  impos- 
sible to  remove  the  infected  area  in   this  case  without  removing 
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Fig.  521. — Suppurative  and  ulcerative  metritis,  salpingitis;  hysterectomy 

(author's  case). 


the  womb  as  well.     The  operation,  though  imdertaken  under  the 
most  discouraging  circumstances,  was  successful. 

There  can  be  no  doubt  as  to  the  necessity  of  hysterectomy 
in  such  a  case  as  that  represented  in  figure  521.  There  were 
abscesses  in  the  uterine  wall,  directly  under  the  peritoneal  en- 
velope, about  to  break  into  the  peritoneal  cavity  ;  one,  indeed,  did 
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rupture  durin^j  tlie  operation.  Tliere  was  a  septic  ulcenition  at 
the  placental  site  so  nearly  perforating  the  uterine  wall  that  by  a 
light  touch  durin}^  the  operation  the  forcfinrjcr  passed  into  the 
uterine  cavity.  There  was  also  a  pyosalpinx  in  this  case  that, 
judging  by  the  historj',  antedated  or  was  coincident  with  impreg- 
nation. The  operation  sa\ed  the  patient.  In  another  success- 
ful hysterectomy  for  puerperal  se[">sis,  the  author  found  the  womb 
completely  ru[>tured  at  the  fundus  from  tube  to  tube.  The  diag- 
nosis of  the  injury  had  not  been  made.  The  ojieration  was 
undertaken  some  weeks  after  labor,  for  what  was  thought  to 
be  an  intraperitoneal  abscess.  Areas  of  suppuration  were  dis- 
covered, but  the  greater  bulk  of  the  inflammatory  mass  was 
exudate  which  had  shut  off  the   general   peritoneal  cavity  from 


tig.  522— Subniucuiis  fibioma  removed  l)y  hy.slerecioiiiy  in  ihe  early  puerperiuin. 

(.\ultujr'!>  case.) 

infection  through  the  gaping  uterine  wound.  In  cases  of  strepto- 
coccic infection  the  whole  uterus  may  be  found  so  necrotic  that 
its  consistence  is  that  r>f  cheese.  No  ligature  holds  in  it  and 
the  uterine  wall  may  be  pinched  through  anywhere  by  the  thumb 
and  forellnger.  One  might  as  well  expect  a  woman  to  live  with 
a  gangrenous  coil  of  intestine  in  her  abdomen  as  with  such  a 
gangrenous  and  necrotic  uterus.  She  can  only  be  saveii,  if  at 
all,  by  a  hyslereclomv.  It  ma\'  also  be  necessary  to  remove  the 
uterus  in  the  puerperium  to  get  rid  of  an  infected  fibrumyoma,  as 
illustrated  in  figure  522.  Fhis  uterus  w;is  removed  on  the  fourth 
day  of  the  puerperium,  the  patient's  temperature  having  been 
104^  and  the  pulse  140.     Streptococci  were  found  in  the  interior 
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of  the  tumor  and  there  was  general   systemic  infection,    with 
phlebitis  and  septic  pneumonia,  but  the  woman  recovered. 

Indications  for  the  Operation. — The  indications  for  hysterec- 
tomy during  puerperal  sepsis  are  furnished  by  the  condition  of  the 
pelvic  organs  when  they  are  exposed  to  sight  and  touch  after  the 
abdomen  is  opened.  The  six  conditions  described  above  are  the 
types  calling  for  hysterectomy.  It  is  not  often  possible  to  deter- 
mine upon  hysterectomy  before  the  abdomen  is  opened,  but  it 
should  be  remembered  that  in  any  abdominal  section  for  puer- 
peral sepsis  hysterectomy  may  be  necessary.  The  careful  ob- 
stetric surgeon,  therefore,  should  be  provided  with  the  implements 


Hg.  523. — Suppurative  ovarui;.  (rear  view). 

required  for  amputation  of  the  womb  in  every  abdominal  section 
for  puerperal  sepsis,  and  should  be  jircpared  to  remove  it 
for  any  one  of  the  six  indications  described  above,  but  should 
rest  content  with  the  least  radical  measure  that  promises  his 
patient  safety.  The  operation  that  is  quickest  done  and  shocks 
the  patient  least  is  most  successful,  provided,  of  course,  that  it  is 
adequate. 

Tcchnic  of  the  Operation. — There  are  two  points  in  which  the 
technic  of  hysterectomy  for  puerperal  sepsis  may  differ  from  the 
technic  of  the  operation  performed  for  other  conditions.  One 
of  these  points  is  the  necessity  often  of  doing  pan-hysterectomy ; 
the  other  is  the  necessity  often  of  tying  the  ligatures  in  a  broad 
ligament  much  thickened  by  inflammatory  exudate  or  by  ligating 
the  blood-vessels  separately  so  as  not  to  include  an  infected  mass 
in  the  ligature. 

The  author's  preference  is  strongly  for  amputation  of  the 
uterus,  leaving  as  little  cervix  as  possible,  and  this  he  always  does 
unless  an  examination  of  the  cervix  by  a  speculum  shows  septic 
ulceration  or  exudate  upon  it  or  in  its  canal.  The  reasons  for 
this  preference  for  amputation  of  the  womb  over  pan-hyster- 
ectomy are  that  the  former  can  be  done  more  quickly,  there 
is  not  the  same  anxiety  about  the  cleanliness  of  the  vagina, 
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and  the  suture  material  is  more  certainly  guarded  from  infection 
afterward. 

The  tliickcncd  broad  ligaments  are  often  a  source  of  serious 
embarrassment  in  placing  and  tying  the  ligatures  around  the 
uterine  arteries.  There  is  this  difficulty  to  contend  with  in  tlie 
majority  of  the  operations.  In  two  of  my  cases  the  inflamma- 
tory e.xiidate  within  and  below  the  ligature  broke  down  into 
pus,  but  in  both  cases  an  incision  in  the  posterior  vaginal  vault 
evacuated  the  pus  and  secured  an  immediate  disappearance  of 
somewhat  alarming  symptoms.  In  one  case  it  was  necessary  to 
do  this  as  late  as  four  weeks  after  the  hysterectomy.  Vaginal 
hysterectomy  is,  in  my  opinmn.  usually  unsuitable  for  cases  oX 
puerperal  sepsis  on  account  of  the  danger  of  clamping  large 
masses  of  infiltrated  and  infected  broad  ligament  and  because  it 
is  impossible  in  a  vaginal  operation  to  explore  the  pelvis  and 
abdomen  for  foci  of  infection  at  some  distance  perhaps  from  the 
pelvic  organs. 

Exploratory  Abdnmiual  Section  for  Puerperal  Sepsis. — An 
exploratory  incision  should  be  made  only  in  cases  of  suspected 
extraperitoneal  pelvic  abscess,  to  confirm  one's  su.spicion,  to  be 
certain  that  none  of  the  pelvic  organs,  especially  the  tubes,  are 
diseased,  and  to  determine  the  best  situation  for  the  incision 
that  shall  evacuate  the  abscess-cavity  without  contaminating  tlie 
peritoneal  cavity.  This  rule  of  practice  would  exclude  ex- 
ploratory abdominal  section  in  cases  with  no  physical  signs  of 
pelvic  inflammation,  but  in  which  there  is  evident  septic  infec- 
tion of  a  nature  difficult  to  determine.  There  are  possible  ex- 
ceptions to  the  rule,  however,  as  in  the  case  described  on 
page  711,  of  su.spected  pyosalpinx  wnthout  physical  signs, 
owing  to  the  high  position  of  the  recently  emptied  womb  .ind 
of  its  appendages. 

Figure  524,  drawn  from  life,  represents  a  typical  case 
requiring  exploratory  abdominal  section.  The  woman  had 
had  a  nn'scarriage  some  weeks  before.  She  had  lost  over 
thirty  pounds  in  weight,  was  bedridden,  had  night-sweats, 
high  fever,  profound  prostration,  and  exacerbations  of  pain  in 
the  pelvis.  On  examination,  the  usual  symptoms  of  extra- 
peritoneal pelvic  exudate  and  suppuration  were  found  on  tlie 
right  side.  When  the  abdomen  w.as  opened,  it  was  found 
that  all  the  pelvic  organs  and  the  pelvic  peritoneum  were  per- 
fectly healthy.  There  was  a  large  collection  of  pus  between  tlie 
layers  of  the  right  broad  ligament,  giving  to  this  structure  a 
dome-shape.  The  tube  and  ovar>'  running  over  the  top  of  the 
distended  i)road  ligament  were  perfectly  healthy  and  without  a 
trace  of  adhesion  or  inflammatii)n  of  any  kind.      With  the  abdu- 
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men  opened  it  was  easy  to  locate  the  level  of  the  anterior  dupli- 
cation of  the  peritoneum.  A  mark  was  made  on  the  skin  an 
inch  below  this  point,  the  abdominal  wound  was  closed,  an  inci- 
sion was  made  in  the  groin,  as  shown  in  the  drawing,  and  the 
pus  washed  out  by  douching.  Sinuous  tracts  of  suppuration 
were  found  by  the  finger  running  up  the  psoas  muscle  and  down 
into  the  floor  of  the  pelvis.  Two  drainage-tubes  were  inserted, 
one  upward  into  the  psoas  muscle,  the  other  downward  into  the 
pelvis.       In  the   course  of  tliis   woman's   convalescence  it   was 
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lig.  524. — Exploratory  abdominal  Mrciioii;   iiici.'>iiiii  in  groin  fur  extraperitoneal 
abscess  (aulbor's  ca!>e). 


found  advisable  to  make  a  counteropening  in  the  right  lateral 
fornix  of  the  vagina,  and  to  pass  a  drainage-tube  through  from 
the  opening  in  the  groin  to  the  vagina.  In  this  way  perfect 
drainage  was  establi-shed,  and  the  patient  made  a  good  recovery. 

Cases  of  true  extraperitoneal  pelvic  abscess  due  to  puerperal 
infection,  and  without  intraperitoneal  inflammation,  are  rare. 
There  are  some  gynecologists  who  deny  their  exi.stence.  but 
the  writer  has  had  six  cases  under  his  charge  in  which  the 
diagnosis  was  established  by  abdominal  section. 

In  two  cases  the  suppuration  was  so  evidently  extraperitoneal 
that  an  abdominal  section  was  dispensed  with.     An  incision  was 


made  in  the  llank  above  the  crest  of  the  ihum  and  anotlicr  in  tlie 
groin  above  Poupart's  ligament.  A  pint  or  more  of  pus  wai 
evacuated.  All  these  cases  of  extraperitoneal  suppuration  re- 
covered. 

Vaginal  Section  for  Pelvic  Suppuration  or  for  Infection  of  tht 
Pehic  CoHitfctive  Tissue. — If  tliere  are  phj'sical  signs  of  an  ab- 
sce.ss  in  Douglas'  pouch  and  no  evidence  of  involvement  of  the 
rest  of  the  peritoneal  cavit}-,  or  if  the  woman's  condition  is  too 
bad  to  admit  of  an  abdominal  section,  a  colp<jtomy  of  the  poste- 
rior vaginal  vault  and  an  irrigation  of  the  pelvic  cavity  with  sterile 
water  is  indicated.  After  cleansing  the  vagina  with  tincture  i»f 
green  soap  and  a  sublimate  douche,  the  mucous  membrane  of 
the  ]>i)sterior  vaginal  vault  is  incised  with  a  knife,  and  then  with 
sharp-pointed  scissors  or  one's  fingers  the  opening  into  tlie  peri- 
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!■'({■  5-5- — .'■'ireptococcus  and  btaphylococcus  infection  of  the  cnilometrium :  «, 
Necrotic  layer  uf  the  eiiiluiiielrinm  ;  t,  zoiic  of  inOaromalury  reailinn ;  r,  |>l*nd 
spaces  ;  J,  blood-ve^cls  ;  e,  remnants  of  glandular  epithelium  |  Liumin). 

toneal  cavity  is  cotnpleted.  Atlhesions  are  cautiously  separated 
so  as  to  avoid  opening  the  general  peritoneal  cavity  and  tlie  i)el- 
vic  organs  are  carefully  palpated  to  detect  isolated  foci  of  sup- 
])uration,  which  if  found  are  opened.  The  pelvis  is  irrigated 
through  a  two-way  catheter  with  sterile  water  and  then  packed 
quite  firmly  with  a  strip  of  iodoform  gauze.  The  vagina  is  also 
]iacked.  Incisions  in  the  lateral  fornices  and  gauze  drainage  artf' 
of  service  in  suppuration  of  or  accumulations  of  infected  serum 
in  the  connective  tissue  of  the  bases  of  the  broail  ligaments 

The  Morbid  Anatomy  and  Clinical  History,  the  Diagnosis 
and  Treatment  of  the  Different  forms  of  Infection  and  Septic 
Inflammation  of  the  Genital  Regfion  After  Labor. — The  mani- 
festations of   puerperal   sepsis  differ  with    the  various  infecting 
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bacteria  that  are  lodged  in  the  genital  tract  or  have  invaded  the 
system,  but  especially  with  the  organs  or  structures  that  are 
involved  in  the  septic  inflammation.  The  terms,  therefore, 
"puerperal  infection,"  "puerperal  sepsis,"  or  "puerperal  fever," 
are  generic  in  significance  and  include  in  effect  a  number  of  dis- 
tinct diseases,  widely  different  in  their  symptoms,  their  prognosis, 
and  their  requirements  for  treatment.  The  lesions  of  puerperal 
sepsis  may  be  found  in  the  mucous  membrane  of  the  genitalia 
from  the  vulva  to  the  abdominal  orifices  of  the  tubes,  in  the 
mucous  membrane  of  the  bowel  and  of  the  urinary  tract,  the 
parenchyma  of  the  uterus,  the  pelvic  connective  tissue,  the  peri- 
toneum, the  lymphatics,  the  veins,  and  in  the  parenchyma  of 
the  ovaries.  Neighboring  organs  and  tissues  may  be  involved 
secondarily,  as  the  bowels,  ureters,  and  pelvic  nerves,  and  tumors 
of  the  pelvis  and  abdomen,  if  they  exist,  may  be  the  starting- 
point  of  septic  infection  and  inflammation. 

Endocolpitls,  Endometritis,  and  Saipin^tis. — These  inflamma- 
tions are  most  often  of  the  superficial  suppurative  variety,  in 
which  the  prognosis  is  good,  except  in  the  case  of  the  tubes, 
whence  the  inflammation  may  extend  to  the  peritoneum,  causing 
diffuse  peritonitis  or  a  circumscribed  abscess  near  the  fimbriated 
extremities,  usually  involving  the  ovary,  or  a  pyosalpinx. 

The  diphtheric  inflammation  of  these  membranes  with  an 
exudate  and  necrosis  of  tissue  is  less  common  and  much  more 
dangerous.  It  may  be  localized  in  the  vagina  in  the  shape  of 
ulcers  near  the  orifice  or  extending  up  the  wall  to  the  cervix. 
It  may  be  diffuse,  occupying  the  whole  interior  of  the  uterus  in 
the  shape  of  a  yellowish-green,  foul-smelling  exudate,  in  which 
streptococci,  the  bacillus  pyocyaneus,  the  bacillus  fcetidus,  and 
the  staphylococcus  pyogenes  albus  may  be  found.  In  rare  in- 
stances the  Klebs-Loffler  bacillus  may  be  discovered  in  the 
pseudomembrane,  showing  that  the  case  is  one  of  true  diph- 
theria, and  the  diphtheria  of  the  vagina  may  be  associated  with 
diphtheria  in  the  throat'  If  the  diphtheric  inflammation  affects 
the  lower  portion  of  the  vagina,  there  is  edema  of  the  vulva  in 
at  least  two-thirds  of  the  cases. 

Diagnosis. — The  diagnosis  of  these  inflammations  is  made  in 
the  cases  of  vaginitis  by  inspection,  in  salpingitis  by  a  combined 
examination,  and  in  endometritis  usually  by  the  character  of  the 
lochia,  or  by  inspection  of  the  cervical  canal,  which  may  be  lined 
Mrith  the  same  exudate  that  covers  the  endometrium.  The  diag- 
nosis between  pseudodiphtheric  membranes  and  true  diphtheria 

•  J.  W.  Williams,  five  cases,  loc.  cit.,  to  which  shouhl  be  added  one  of  my  own, 
with  diphtheria  of  the  throat  in  the  husband  and  true  diphtheria  of  the  vagina  in  the 
wife,  demonstrated  by  bacteriolc^cal  examination. 


can  only  be  made  by  a  bacteriological  examination.  It  is  most 
im]iortaiit  that  tliis  should  be  done,  for  cases  of  true  diphtheria 
should  be  isolated. 

Tlie  treatment  of  these  inflammations  consists  in  frequently 
repeated  irrigations  of  the  whole  genital  tract.  The  best  mate- 
rial for  this  purpose  is  sterile  water  without  any  antiseptic 
agent,  which  latter  simph-  diminishes  the  resisting  power  of 
the  body-cells  without  tlestroying  the  micro-organisms  that  arc 
the  caii.se  of  the  inflammation.  In  cases  of  septic  endometritis 
the  systemic  symptoms  are  grave,  and  a 
supporting,  .stimulating  treatment  is  re- 
quired in  addition  to  the  local  treatment 
In  .sal])ingitis  a  celiotomy  may  be  de- 
manded. If  the  inllammation  is  local- 
ized and  the  inflamed  area  accessible,  it 
should  be  touched  with  a  nitrate  of  silver 
solution,  oj— oj- 

Metritis  and  Cellulitis  of  Subcutaneou.-; 
and  Pelvic  Connective  Tissue;  Septic  Me> 
iritis. — .'\s  a  later  stage  of  septic  endo- 
metritis, usually  of  tiie  diphtheric  varict)', 
but  possibly  of  tlie  suppurative,  all  the 
structures  of  the  womb  may  be  involved 
— connective  tissue,  muscles,  lymphatics, 
and  often  the  veins,  especially,  however, 
the  first.  In  the  process  of  the  inflam- 
mation portions  of  the  uterine  muscle 
may  be  undermined  by  ulceration  and 
may  slough  off  (dissecting  metritis).  A 
limited  area  of  uterine  tissue  may  be  in- 
volved, not  larger  in  circumference,  per- 
haps, than  a  dollar.  The  inflammation 
extends  directly  through  the  uterine 
wall,  still  confined  within  its  original  limits,  until  the  peritoneal 
covering  is  reached.  Here  the  inflammatory  process  is  also 
strictly  limited  by  the  rapid  development  of  adhesions  which 
bind  the  womb  to  those  structures  in  the  peritoneal  cavity  near- 
est the  di.seased  area.  I  have  seen  four  examples  in  which  the 
uterus  was  anchored  to  the  caput  coli,  the  anterior  abdominal 
wall,  and  the  sigmoid  flexure.  In  these  cases  involution  goes  on 
imperfectly,  of  course,  for  the  womb  can  not  be  normally  re- 
duced in  size,  held  as  it  is  at  a  high  level  in  the  abdominal  cavity 
by  adhesions.  There  arc,  however,  besides  the  fixation  and 
arrested  involution  of  the  womb,  no  other  li>cal  evidences  of  in- 
flammation, excepting  some  tenderness  on  pressure.     It  is  usually 


Fig.    526.  —  Dissecting 
metrilia.    Specimen  expelled 

by   B.   R. at    the    New 

York  Maternity  Hospital  on 
October  20,  1883,  llie  twenty- 
sixth  day  after  cuntinement. 
This  was  the  eigl)tli  case  of 
the  re|x>rt  jMihlisheil  in  the 
"  New  Vork  Medical  Rec- 
ord," vol.  xxiv,  p.  664  (tjar- 
riguesl.  (The  liyure  h  iwo- 
thirds  natural  size.  J 
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impossible  to  locate  the  intraperitoneal  abscess,  by  abdominal 
palpation  or  combined  examination,  on  account  of  its  situation. 

The  course  of  these  cases  is  slow,  but  they  are  ultimately 
quite  certain  to  be  fatal,  for  an  abscess  commonly  develops  on 
the  diseased  area  of  uterine  surface  between  the  uterus  and  the 
structures  attached  to  it,  usually  the  bowel  or  omentum.  A 
bacteriological  examination  of  some  of  these  cases  has  shown 
the  presence  in  the  uterine  wall  of  pyogenic  staphylococci. 

If  the  pelvic  connective  tissue  is  involved,  it  is  at  first 
edematous.  The  liquid  is  then  absorbed,  leaving  a  dense  in- 
filtrate, if  there  has  been  much  cell-proliferation,  or  entirely 
disappearing  if  the  cell-element  is  scanty. 

The  infiltrate,  if  not  too  extensive,  is  likewise  absorbed  in 
about  four-fifths  of  all  cases.  Occasionally,  however,  in  about 
one-fifth  of  the  cases  an  abscess  results,  which  may  be  opened 
above  Poupart's  ligament,  or  through  the  vaginal  vault  without 
entering  the  peritoneal  cavity,  but  which  may  rupture  into  the 
abdominal  cavity,  or  may  perforate  the  rectum,  bladder,  vagina, 
or  uterus. 

In  cases  of  cellulitis  from  diphtheric  or  erysipelatous  inflam- 
mation the  edema  rapidly  becomes  seropurulent,  in  the  former 
case  the  inflammation  rapidly  becoming  diffuse,  in  the  latter 
possibly  being  limited. 

Diagnosis. — The  diagnosis  of  metritis  is  very  difficult  to 
make.  The  womb  is  large  in  size,  the  walls  feel  boggy,  and 
the  uterus  is  very  sensitive  to  pressure  ;  but  it  is  almost  impos- 
sible to  be  positive  that  metritis  exists  unless  one  can  feel  an 
abscess  in  its  walls  by  an  intra-uterine  examination,  or  unless 
the  collection  of  pus  breaks  into  the  uterine  cavity. 

If  the  abdomen  must  be  opened  for  the  septic  infection,  the 
condition  of  the  womb  is,  of  course,  easily  determined.  Ab- 
scesses may  be  seen  in  its  walls,  and  ulceration  may  so  nearly 
perforate  them  that  when  the  operator's  finger  is  laid  upon  the 
peritoneal  covering  of  the  womb,  it  penetrates  at  once  into  the 
cavity. 

The  diagnosis  of  pelvic  cellulitis  is  usually  easy  to  establish. 
The  exudate  and  infiltration  can  be  felt  on  a  vaginal  examination. 
It  is  usually,  however,  impossible  to  decide  whether  the  inflam- 
mation is  limited  strictly  to  the  pelvic  connective  tissue,  or 
whether  the  pelvic  peritoneum  is  also  involved.  If  the  exudate 
is  situated  only  upon  one  side  of  the  womb  and  does  not  involve 
Douglas'  pouch,  one  has  the  right  to  suspect  pelvic  cellulitis 
without  pelvic  peritonitis,  but  in  my  experience  it  has  almost 
always  been  necessary  to  open  the  abdomen  before  obtaining  a 
positive  answer  to  this  question. 


Treatment. — Occasionally,  septic  metritis  ends  in  recovery 
by  the  discharge  of  pus-collections  into  the  uterine  cavity,  or  by 
the  resolution  of  inflammation.  The  worst  cases  of  the  kind, 
however,  demand  the  performance  of  hy.sterectomy.  Cellu- 
litis yields  in  the  majority  of  cases  to  rest  in  bed,  counter- 
irritation,  poultices  over  the  lower  abdomen,  and  hot  vaginal 
douches.  If  it  fails  to  do  so,  an  abdominal  section  should  be 
performed,  in  order  to  be  sure  that  the  peritoneum  is  not  in- 
volved. If  the  inflammation  is  found,  after  the  abdomen  is 
opened,  to  be  confined  strictly  to  the  pelvic  connecti\e  tissue, 
the  abdominal  wound  should  be  clo.sed,  and  the  infected  area,  if 
it  has  suppurated,  should  be  opened  by  an  incision  above  Pou- 
parfs  lij^ament,  or  throuj^h  the  vaijinal  vault. 

Pelvic  Peritonitis  and  Diffuse  Peritonitis. — Pelvic  peritonitis  is 
the  re.sult  of  the  extension  from  a  suppurative  or  diphtheric 
endometritis,  either  throu^'h  the  tube.s  or  by  extension  directly 
through  the  tissues  of  the  womb,  or  it  follows  pelvic  cellulitis, 
the  germs  penetratinL;  the  peritoneum  between  the  endothelia 
or  through  the  l}mpliatic  interspaces.  In  an  extension  through 
the  tubes  or  by  the  spread  of  a  cellulitis  the  ovar>'  is  likely  to 
be  involved,  and  an  ovarian  abscess  will  develop.  A  leak.ifje  of 
lochial  or  catarrhal  discharge  through  tlie  abdominal  orifice  of 
the  tubes  is  by  no  means  uncommon.  It  is  followed  by  a  sharp 
localized  [)eritotutis,  though  it  is  not  certain  that  the  discharge 
is  always  septic.  It  may  be  simply  irritating.  The  infected  or 
irritated  region  may  be  surrounded  by  large  areas  of  jjeritoneal 
exudate,  thrown  out  as  a  barrier  against  the  spread  of  the  oficnd- 
ing  substances.  A  large  section  of  the  abdominal  cavity,  one- 
fourth  or  more,  may  be  thus,  as  it  were,  solidified. 

On  palpation,  the  abdominal  contents  feel  hard  as  stone,  with 
the  muscles  of  the  abdominal  wall  involuntarily  fi.xed  over  them 
for  protection,  on  account  of  great  sensitiveness  to  pressure. 
( Jccasionally,  the  exudate  communicates  to  the  fingers  a  sensation 
as  though  snow  were  being  kneaded  through  a  covering  of  some 
flexible  material.  The  symptoms  are  not  alarming,  and  the 
common  termination  of  this  kind  of  peritonitis  is  recovery-.  The 
exudate  is  absorbed,  the  tenderness  disapf)ears,  the  temf>erature 
sinks  to  normal,  and  no  ill-eftects  are  left  behind  ;  but  the  exu- 
date may  break  down  and  encapsulated  ab.sce.sses  may  thus  be 
formed,  opening  into  the  bowel,  mto  the  bladder,  through  the 
abdominal  walls  at  the  umbilicus,  or  possibly  undergoing  caseous 
changes. 

General  peritonitis  after  labor  may  result  from  an  exten- 
sion of  pelvic  peritonitis  ;  from  infection  through  rents  in  the 
vaginal  or  uterine  walls ;  from  the  rupture  of  old  pus -col  lections 
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in  the  tubes  or  elsewhere  in  the  pelvis ;  from  putrefaction  of 
tumors  in  the  pelvis,  as  of  dermoids  and  fibroids  ;  from  the 
transmission  of  infecting  germs  by  the  lymphatics,  and  from  the 
extension  of  septic  inflammation  through  the  bladder-walls. 

If  the  suppurative  peritonitis  is  not  limited,  the  intestines 
are  lightly  glued  together ;  are  bathed  in  a  thin  pus,  which 
lies  in  pools  between  their  coils ;  are  covered  with  a  yellowish 
exudate,  which  can  be  stripped  off,  leaving  a  raw,  bleeding 
surface. 

There  is  a  form  of  septic  peritonitis  so  virulent  and  poisonous 
that  no  signs  of  inflammation  accompany  it,  and  the  patient  dies 
before  pus  or  exudate  can  be  formed  {peritonitis  lymphaticd). 

The  abdomen  is  found,  after  death,  filled  with  a  dirty  fluid, 
composed  of  serum,  some  blood,  and  numberless  micrococci. 

In  all  forms  of  septic  peritonitis  the  coats  of  the  intestines 
are  paralyzed  and  tympanites  is  marked. 
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Kg.  527. — Temperature-chart  of  difluse  purulent  peritonitis. 

Diagnosis. — ^The  diagnosis  of  pelvic  peritonitis  is  made  by  the 
general  symptoms  and  by  the  local  physical  signs.  There  is 
fever  of  varying  degree,  with  accelerated  pulse  and  general 
depression.  There  is  marked  tenderness  over  the  lower  ab- 
domen, and  there  is  tympanitic  distention  of  the  abdomen.  On 
making  a  vaginal  examination  exudate  is  found  in  Douglas' 
pouch  and  to  the  sides  of  the  womb,  which  is  firmly  fixed.  The 
exudate  is  usually  exquisitely  sensitive  to  pressure.  It  is  some- 
times firm  and  hard,  and,  again,  may  be  soft  and  boggy.  If  the 
latter  condition  persists,  it  is  indicative  of  suppuration. 

General  peritonitis  is  usually  sudden  in  its  onset  and  very 
rapid  in  its  course.  It  occurs  ordinarily  in  the  first  few  days  of 
the  puerperium. 

There  is  extreme  distention  of  the  abdomen  ;  a  rapid,  running, 
46 


wiry  pulse  ;  an  extremely  anxious,  pinched  expression  of  the  face ; 
the  eyeballs  are  sunk  deep  in  their  sockets  and  there  are  dark  rings 
under  them  ;  there  is  a  peculiar  grayish  color  of  the  skin,  and, 
perhaps,  high  fever,  agonizing  peiin,  and  possibly  dullness  on 
percussion  at  certain  points  in  tlie  abdominal  cavity  ;  but  the  latter 
signs  may  be  entirely  absent.  There  may  be  absolutely  no 
tenderness  nor  pain,  no  dullness,  and  veiy  little  fever.  I  have 
seen  most  malignant  cases  end  fatally  within 
forty-eight  hours  from  the  first  appearana 
of  symptoms,  with  a  temperature  never  e.\- 
ceeding  loo'i"  by  the  mouth,  though  the 
rectal  temperature  is  often  much  higher 

Treatment. — It  is  difficult  to  deterniim: 
at  first  whether  a  pelvic  peritonitis  will  end 
in  suppuration  or  resolution.     As  the  latter 
is  always  possible,  the  treatment  should  at 
first    be   expectant.      Counterirritation  and 
poultices  may  be  used  over  the  lower  al>- 
domen  ;  an  ice-bag  or  the  ice-water  coil  is 
often  of  the  greatest  service ;  the   bowels 
may  be   thoroughly   drained    by  a  strong 
purf^ative,  so  as  to  diminish  intra-abdominal 
congestion  and  inflammation,  and  copious 
hot  vaginal  douches  may  be  given.     If  the 
symptoms  persist  much  beyond  forty -eight 
hours  in  their  original   intensity  under  this 
form  of  treatment,  suppuration   has  prob- 
ably occurred,  or   must    be  expected.     In 
such  a  case  the  abdomen  should  be  opened. 
Abscesses,    if    they    are    found,    must    be 
evacuated    and     the     cavities     thoroughly 
cleaned,    disinfected,    and    drained.       Dis- 
tended tubes  and  ovaries  must  be  removed. 
and  it  may  be  necessary  to  perform  hyster- 
ectomy. 
General,  diffuse,  suppurative  peritonitis  is  almost  invariably 
fatal,  let  the  treatment  be  what  it  may.    The  only  possible  chance 
lor  such  a  case  is  in  the  earliest   possible  performance  of  an 
abdominal  section  with  free  irrigation  of  tlie  abdominal  cavity ; 
but  even  though  this  be  done  within  twelve  hours  of  the  onset 
of  symptoms,  it  will  almost  invariabl)'  Ix-  of  no  avail.     Once  in  a 
long  while,  however,  a  case  of  true  diffuse  suppurative  peritonitis 
may  be  saved  by  a  timely  operation,  as   1   know  by  personal 
experience.      1  am,  tlierefore,  in  favor  of  surgical  intervention  in 
these  cases,  although  the  surgeon  should  protect  himself  by  in- 


Fig.  528— Clots  in 
sinuses  of  uterine  walls 
(from  specimen  in  the 
Army  Medical  Museum, 
Washington,  D.  C). 
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forming  the  family  of  the  comparatively  hopeless  nature  of  the 
case.  In  operating  for  septic  peritonitis  the  surgeon  should  wear 
rubber  gloves  to  guard  himself  from  infection  and  to  protect  the 
patients  he  may  come  in  contact  with  for  the  next  few  days. 

Uterine  and  Para-uterine  Phlebitis. — The  veins  of  the  uterus 
and  of  the  surrounding  connective  tissue  are  prone  to  thrombosis 
by  reason  of  the  sluggish  circulation,  the  pressure  during  preg- 
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Fig.  529 — Section  tlirougb  the  placental  site  ul'  a  puerpera  wlio  died  on  tlie 
eighth  day  from  embolic  pneumonia  (thrombotic  form  of  infection) :  o,  Necrotic  de- 
cidua,  with  colonies  of  streptococci  and  saprophytes  ;  b,  thrombus  in  a  vein  opening 
at  the  placental  site  ;  e,  zone  of  inflammatory  reaction  ;  d,  section  of  a  uteroplacental 
artery  ;  e,  muscular  tissue ;  f.  continuation  of  the  thrombus,  b,  in  which  colonies  of 
streptococci  are  softening  and  breaking  down  the  clot  (Bumm). 


nancy,  and  the  altered  constitution  of  the  blood  in  a  puerpera. 
The  clots,  when  formed,  may  be  directly  infected,  usually  at  the 
placental  site.  They  may  then  be  disintegrated  and  swept  into 
the  circulation,  producing  pyemia,  or  the  veins  may  be  infected 
from  passing  through  a  septic  region.  Then  the  walls  are  first 
involved,  the  blood  clots,  and  perhaps  thus  opposes  the  further 
spread  of  the  process.  Or,  more  likely,  the  clot  is  in  its  turn 
infected,  disintegrated,  and  carried  into  the  larger  venous  trunks. 
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In  the  course  of  the  inflammation  clots  may  be  dislodged  or 
vessel-walls  may  be  perforated  and  a  most  serious  hemorrhage 
may  result.  Repeated  bleedings  may  occur  at  short  or  long 
intervals.  This  form  of  septic  infection  is  least  likely  to  produce 
peritonitis  or  local  inflammation  in  the  pelvis,  but  is  most  likely 
to  produce  pyemia. 

If  infected  emboli  are  swept  into  the  circulation,  they  may 
find  lodgment  in  many  different  parts  of  the  body,  causing 
abscesses  in  the  abdominal  viscera,  the  eyeballs,  the  brain  or 
spinal  cord,  the  lungs,  the  pleura,  or  in  the  subcutaneous  con- 
nective tissue  at  any  portion  of  the  body-surface.  I  have  seen, 
for  example,  the  whole  anterior  portion  of  the  left  leg  and  the 
right  forearm  riddled  with  the  abscesses  of  suppurative  cellulitis 
in  the  course  of  a  case  of  puerperal  phlebitis. 

The  thrombosis  in  a  puerpera  is  not  always  limited  to  the 
veins  of  the  uterus  and  of  the  pelvis.  I  have  observed,  for 
example,  a  fatal  case,  death  occurring  on  the  seventeenth  day 
postpartum,  preceded  by  convulsions  and  coma.  It  was  not 
known  whether  the  woman  had  had  fever  after  delivery.  In  the 
postmortem  examination  the  longitudinal  and  lateral  sinuses  of 
the  brain  were  found  perfectly  solid  with  thromboses.  There 
had  been  a  very  severe  postpartum  hemorrhage,  and  there  were 
evidences  in  and  about  the  womb  of  septic  phlebitis.  Maygrier 
and  Letulle  report  a  case  of  puerperal  thrombosis  of  the  mes- 
enteric vein  with  partial  necrosis  of  the  small  intestine.^ 

An  almost  constant  accompaniment  of  uterine  and  pelvic 
phlebitis  is  phlegmasia  alba  dolens. 

Diagtiosis. — The  characteristic  signs  of  uterine  and  pelvic 
phlebitis  are:  a  high,  irregular,  and  long-continued  fever;  profound 
depression  and  great  rapidity  of  pulse,  with  an  entire  absence  of 
all  local  symptoms  of  septic  infection  or  of  septic  inflammation. 
The  womb  is  normal  in  size,  is  freely  movable,  and  involution 
goes  on  uninterruptedly.  There  is  no  tenderness,  no  tympany. 
Any  interference  with  the  uterus,  as  in  an  attempt  to  disinfect 
its  cavity,  occasions  an  exacerbation  of  the  fever  and  may  cause 
a  serious  hemorrhage.  The  woman's  face  is  apt  to  show  a 
dusky  flush  on  one  or  both  cheeks,  and  red  splotches  appear  on 
other  parts  of  the  body,  especially  upon  the  chest. 

In  the  course  of  the  disease  evidences  of  pyemia  may  appear, 
and  phlegmasia  alba  dolens  will  almost  surely  develop,  either  as 
the  predominant  symptom  or  as  a  mere  incident  in  the  course  of 
the  disease.  It  is  a  common  experience  to  note  intermissions  of 
apparently  perfect   health   with  a  normal    temperature    lasting 

*  "  Bull.  Soc.  Anat.  de  Paris,"  tome  Ixxiii,  p.  507. 
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perhaps  for  several  days  and  then  a  recurrence  of  all  the  symp- 
toms in  their  original  intensity. 

Treatment. — The  treatment  of  phlebitis  should  consist  of  a 
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Fig.  Sj2. — Case  of  phlebitis  in  which  there  was  a  sharp  rise  of  tempenlure  after 
two  attempts  to  disinfect  the  birlh-canal. 


tig.  533. — A  case  of  phlebitis.  Twice  the  temperature  rose  above  107',  u  t 
result  apparently  of  an  intrauterine  douche,  the  hyperpyrexia  occurring  directly  after 
it.      Recovery. 

preliminary  disinfection  of  the  uterine  cavity.  In  a  perfectly 
typical  case  this  will  prnvc  unnecessary  or  even  harmful,  but  it 
is  so  difficult  to  detcnniiic  whether  or  not  there  remains  in  the 
womb  some  infecting  material,  that  the  risk  of  doing  the  patient 
some  damage  should  be  incurred  in  order  to  escape  the  serious 
error  of  leaving  in  the  uterus  material  which,  if  not  removed, 
may  result  in  the  patient'.s  death. 

The  successful  treatment  of  the  phlebitis  itself  consists  of 
absolute  rest  and  stimulation.     Enormous  quantities  of  alcohol 
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may  be  used  with  advantage,  and  as  much  food  of  an  easily 
digested  character  should  be  administered  as  the  patient  can 
assimilate.  The  vast  majority  of  these  cases  end  in  recovery, 
but  the  disease  may  run  a  course  of  weeks  or  months.  On 
account  of  the  danger  of  a  recurrence  of  the  symptoms  the 
patient  should  be  kept  in  bed  for  at  least  ten  days  after  the 
temperature  has  become  normal. 

Phlegmasia  Alba  Dolens,  or  Milk-leg:. — This  condition  receives 
its  name  from  the  appearance  that  the  leg  presents,  and  from 
the  old  idea  that  most  of  the  inflammatory  conditions  of  the 
puerperium  were  due  to  a  metastasis  of  milk.  There  are  two 
distinct  kinds  of  phlegmasia  after  delivery.  In  one  there  is  an 
occlusion  of  the  veins  of  the  pelvis  and  of  the  lower  extremities, 
interfering  with  the  circulation  and  leading  to  an  intense  edema. 
The  leg  is  enormously  swollen  ;  the  skin  is  tense,  glistening,  and 
milk-white  in  color.  The  swelling  is  so  great  that  the  skin  does 
not  at  first  pit  on  pressure.  In  the  other  class  of  cases  there  is 
a  septic  inflammation  of  the  connective  tissue  of  the  pelvis  and  of 
the  thigh,  the  infection  spreading  from  the  perineum  or  from  the 
deeper  pelvic  fascia  through  some  of  the  larger  foramina  of  the 
pelvis.  Cases  of  the  first  class — thrombotic  phlegmasia — are  much 
more  common  than  those  of  the  second — cellulitic  phlegmasia. 

Thrombotic  phlegmasia  should  be  also  divided  into  two 
clsisses.  In  one  the  thrombosis  is  primary,  and  is  due  to  the  pres- 
sure to  which  the  blood-vessels  are  subjected  during  pregnancy, 
to  extensions  of  thrombi  from  the  uterine  sinuses,  to  stagnation  of 
the  blood-current.  In  the  other  there  is  a  septic  inflammation 
of  the  blood-vessel  wall,  leading  to  secondary  thrombosis.  The 
clinical  manifestations  are  quite  distinct  in  the  two  kinds  of 
cases ;  in  the  first  there  is  little  fever  and  few  .systemic  symp- 
toms ;  in  the  second  the  fever  is  high  and  the  systemic  symp- 
toms grave,  but  one  often  sees  the  first  pass  into  the  second  by 
an  infection  of  the  blood-clot. 

Symptoms. — Usually  from  the  tenth  to  the  thirtieth  day*  there 
develops  a  heaviness  and  stiffness  in  the  leg,  with  pain,  especially 
in  the  calf  of  the  leg,  soon  followed  by  swelling,  beginning  at 
the  ankle  and  gradually  ascending  to  the  groin,  if  the  phlegmasia 
is  due  to  thrombosis  of  the  veins ;  or  at  Poupart's  ligament  or 
the  buttocks,  extending  down  the  thigh,  if  the  condition  is  due  to 
a  septic  inflammation  of  the  connective  tissue.  In  the  former 
case  there  is  very  likely  to  be  tenderness  along  the  course  of 
the  femoral  vein,  which  may  also  be  marked  by  a  line  of  inflam- 

'  Phlegmasia  may  antedate  labor,  and  I  have  seen  it  make  its  appearance  seven 
weeks  after  delivery. 
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matory  redness.  Other  superficial  veins  may  be  likewise  affected, 
and  may  appear  as  red  streaks  under  the  skin.  The  lymphabcs 
may  also  be  involved,  and  may  be  thickened  and  reddened 
There  is  almost  always  slight  fever,  which  usually  precedes  the 
swelling  of  the  leg  and  disappears  commonly  long  before  the 
swelling  subsides.  There  is  also  gastric  and  intestinal  disturb- 
ance, with  a  foul  tongue,  loss  of  appetite,  nausea,  and  vomiting. 
There  is  profound  physical  depression,  sometimes  with  great 
restlessness  and  .sleeplessness.  There  is  often  a  dusky  flush 
upon  one  or  both  cheeks. 

Phlegmasia  is  a  very  frequent  complication  of  septic  phlebitis, 
in  which  disease  it  may  occur  as  a  mere  incident,  the  swelling  of 
the  leg  appearing,  j>eriiaps,  during  the  height  of  the  septic  fever, 
lasting  a  comparatively  short  time,  and  disappearing  entirely 
long  before  the  subsidence  of  the  other  symptoms  of  the  septic 
infection. 

The  left  leg  is  more  frequently  affected  than  the  right 
Occasionally,  one  leg  is  involved  after  the  other,  and  possibly 
they  may  both  be  swollen  at  the  same  time. 

Frequency. — Phlegmasia  is  a  comparatively  rare  disease. 
There  are  many  general  practitioners  in  active  practice  who  have 
not  seen  a  case.  I  have  in  my  possession  the  records  of  more 
than  twenty-five  cases  tliat  ha\-e  occurred  under  my  own  obser- 
vation. The  majorit)'  of  general  practitioners,  therefore,  ma^ 
expect  to  encounter  this  condition  once  in  a  while. 

As  already  stated,  the  thrombotic  variety  of  phlegmasia  i^ 
very  much  more  common  than  the  cellulitic  kind.  Of  my 
twenty-five  ca.ses,  only  one  was  of  the  latter  sort. 

Causes. — The  commonest  cause  of  phlegmasia  is  a  septic  in- 
flammation of  the  blood-vessel  walls,  beginning  at  the  placental 
site  and  extending  through  the  pampiniform  plexus  down  to  ihi 
femoral  vein,  or  upward  tlirough  tlic  spermatic  vessels  to  th( 
vena  cava. 

In  consequence  of  the  inflammation  of  the  vein-walls  th 
blood  clots  in  the  vessel,  and  the  clot  extends  even  more  rapidly 
than  tile  inflammation  of  the  vessel-walls.  Occasionally,  th< 
thrombus  is  iHl-  primai)'  occurrence.  This  is  proven  by  th< 
cases  which  develop  before  labor.  In  the.se  instances  th( 
pressure  of  the  pregnant  womb  upon  the  pelvic  vessels,  th( 
stagnation  of  the  blood-current,  and  the  composition  of  lh< 
blood  all  conduce  to  the  formation  of  extensive  clots.  Bill 
even  if  the  primary  occurrence  is  a  thrombo.sis,  the  clot  usually 
becomes  infected  in  time ;  so  that  almost  every  case  of  phleg» 
masia,  some  time  in  its  cour.se,  is  septic  in  its  nature.  It  has  beert 
recently  claimed  by  a  German  observer  (Widal)  that  the  tlirom- 
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bus  of  the  femoral  vein  after  child-birth  is  to  be  explained  by  the 
presence  of  pathogenic  micro-organisms  in  the  blood,  which 
fasten  themselves  upon  the  vein-wall  in  the  region  of  Poupart's 
ligament,  where  the  circulation  is  sluggish  and  stagnant,  espe- 
cially when  the  woman  first  stands  up,  and  is  favorable,  on  this 
account,  to  the  deposition  of  bacteria  along  the  walls  of  the 
blood-vessel.  This  theory  very  likely  has  some  truth  in  it.  It 
would  explain  the  occurrence  of  phlegmasia  in  the  course  of 
infectious  diseases,  such  as  typhoid  fever  and  grip ;  and  it 
would  also  explain  the  thrombosis  of  other  vessels  than  those 
in  the  pelvis,  as,  for  instance,  of  the  sinuses  in  the  brain. 

Prognosis. — The  outlook  in  a  case  of  phlegmasia  is  always 
somewhat  doubtful ;  the  dangers  are  manifold.  There  may  be 
pyemia  from  the  detachment  of  a  portion  of  an  infected  clot ; 
abscesses  may  develop  in  the  vessel  itself,  extending  rapidly  to 
surrounding  structures  until  the  thigh-muscles  are  dissected  one 
from  the  other  by  an  ulcerative  process  and  the  whole  limb 
becomes  infiltrated  with  a  foul  sero-pus.  The  circulation  may  be 
so  interfered  with  that  gangrene  of  the  limb  occurs,  or  the 
vena  cava  may  be  blocked  up,  practically  cutting  off"  the  whole 
lower  portion  of  the  body  from  its  blood-supply  by  preventing 
the  return  flow.  Or,  if  there  is  only  partial  compensation  for 
the  obstructed  circulation,  there  is  a  chronic  congestion  of  the 
limb,  which  is  permanently  enlarged  and  stiffened,  and  will 
swell  beyond  its  usual  proportions  if  the  woman  is  much  upon 
her  feet.  The  passive  congestion,  if  long  continued  and  exag- 
gerated in  degree,  may  even  result  in  the  development  of 
elephantiasis. 

Most  to  be  feared  of  all  is  the  detachment  of  a  large  portion 
of  the  thrombus  and  a  consequent  pulmonary  embolism,  with 
sudden  death. 

The  most  favorable  course  in  these  cases  is  absorption  of  the 
thrombus  and  the  restoration  of  the  circulation  through  the 
obstructed  blood-vessel.  The  next  most  favorable  termination 
is  a  firm  organization  of  the  thrombus,  the  obliteration  of  the 
vein,  and  a  satisfactory  compensatory  circulation  by  means  of 
the  gluteal  vessels  or  through  the  epigastric  veins. 

Treatment. — The  most  important  features  of  the  treatment 
may  be  outlined  as  follows  :  Order  absolute  quiet  and  rest  flat 
upon  the  back  in  bed,  in  order  to  avoid  embolism  ;  elevate  the 
limb,  in  order  to  facilitate  the  return  circulation  as  much  as  pos- 
sible ;  wrap  it  in  cotton,  so  as  to  alleviate  the  feeling  of  cold  and 
numbness  in  it ;  and  support  the  system  by  sufficient  food  and 
carefully  regulated  stimulus,  as  the  disease  is  almost  always 
asthenic  in  tendency. 
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When  all  symptoms  have  subsided,  when  the  swelling  has 
disappeared,  and  there  is  no  longer  the  slightest  tenderness  along 
the  course  of  the  affected  vein,  the  limb  may  be  restored  more 
quickly  to  usefulness  by  gentle  friction  and  massage.  The  patient 
should  not  be  allowed  to  leave  her  bed  until  about  ten  days  after 
the  complete  subsidence  of  all  symptoms,  for  fear  of  embolism, 
which  is  always  possible  until  the  clot  has  become  absorbed  or 
is  firmly  organized. 

In  the  cellulitic  variety  of  phlegmasia  the  fever  is  much 
higher,  the  disease  is  more  acute,  and  tlie  inflammation  more 
intense.  There  is  almost  a  certainty  of  suppuration  in  the  con- 
nective tissue   of  the  thigh.      The  first  formation  of  pus  should 


Fig.  534. —  llypcrtiupLieti  an<i  angiomatous  niu.s.N  of  infected  decidua  al  ihe  placental 
site  ;  liystereclomy  (author'!)  case). 

be  carefully  watched  for,  so  tliat  the  abscesses  may  be  opened 
in  time  to  avoid  extensive  burrowing.  Extensive  and  multiple 
incisions  may  be  required  to  evacuate  the  pus  and  to  drain  the 
diseased  areas,  even  early  in  the  course  of  the  infianmiation. 

Abscesses  may  also  develop  in  the  phlebitic  and  thronibotic 
variety  of  phlegmasia,  along  the  course  of  the  femoral  vein,  in 
the  popliteal  space,  or  in  the  calf  of  the  leg. 

Septicemia,  Sapremia,  or  Putrid  Absorption. — By  these  terms  is 
meant  the  absorption  into  the  .system  of  ptomains  or  to.\ins 
generated  by  the  putrefaction  of  hypertrophied  decidua,  shreds 
of  membranes,  blood-clots,  pieces  of  placenta,  or  of  the  lochial 
discharge. 

This  is,  in  my  experience,  one  of  the  most  common  forms  of 
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septic  fever  after  child-birth.  To  produce  it  the  germs  of  putre- 
faction— ^saprophytes — must  gain  access  to  the  uterine  cavity  after 
labor,  which  they  usually  do  if  there  is  a  pabulum  in  that  situation 
on  which  they  may  feed.  Occasionally,  they  are  excluded  from  the 
uterine  cavity  entirely,  in  spite  of  the   presence  there  of  large 


Fig.  535. — Putrid  endometritis,  sapremia  :   a.  Layer  of  decidua  with  saprophytes; 
b,  inflammatory  reaction  (Bumm). 


Fig.  536. — Section  of  figure  507,  under  greater  power :  a.  Lymphatic  vessels 
filled  with  streptococci ;  b,  invasion  of  the  muscle  tissue  by  the  micro-organisms,  pro- 
ducing necrosis  (Bumm). 

masses  of  putrescible  material,  as  is  proved  by  cases  in  which  a 
fetal  head  remained  in  the  uterus  three  months,  a  placenta  seven 
months,  without  disadvantage  to  the  patient.  Sapremia  is  quite 
likely  to  appear  late  in  the  puerperium,  when  the  woman  begins 
to  move  about  in  bed  or  to  get  up,  causing  the  vagina  to  gape 
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probably  be  left  with  a  chronic  pyelitis  that  may  impair  her 

uth   for  tlie  rest  of   her  life.      She  is,  however,  very   likely 

ed  to  die  of  the  septic  infection  of  the  kidneys. 

Infection  of  the  bladder  should   never  be  allowed  to  extend 

ureters  and  kidneys.     On  the  first  symptoms  of  vesical 

uon  and   inflammation  after  labor,  the  bladder  should   be 

..^etically    washed   out    and    disinfected   with    a    boric-acid 

tion,  or  possibly  with  a  somewhat  stronger  antiseptic.      This 

Lraent  usually  stamps  out  the  septic  infection  of  the  bladder 

:ous   membrane  in   a  few  days,  and  there  is  no  extension  of 

infiamniation. 

Septic  Proctitis.— This    rare   disease    may   occur   in    conse- 
ice  of  employing  a  badly  infected  syringe-nozle  in  the  ad- 
oration of  an  enema.     It  is  only  likely  to  occur   in  hos- 
,  and  is  extremely  rare  under  any  circumstances.     I  have 
one  fatal  case.     The  inflammation  may  be  of  a  superficial 
jrative    or  catarrhal,   or  of  a  diphtheric  character.       The 
r  is  almost  certain   to  be   fatal.     The  former  may  end   in 
overy. 

Degeneration  and  Putrefaction  of  Pelvic  and  AtHlominal  Tumors. 
-The    cystic    tumors   of    the    pelvis   and   abdomen,    usually 
arian  cysts,  show  a  disposition  to  twist  upon  their  pedicles  in 
;  puerperium,  and  they  may  thus  become  gangrenous.      Der- 
iiioid    cysts    arc    particularly    likely    to    undergo    degeneration. 
Solid    tumors  (fibroids),  from    the   squeezing   and    bruising  to 
which  they  are  subjected  in  labor,  and  from  their  low  vitality, 
are  not  unlikely  to  become  gangrenous.     The  diagnosis  of  these 
cases  is  not  difficult.     The  presence  of  the  tumor  should  be 
recognized,  and  inflammation  or  degeneration  in  it  must  be  sus- 
pected if  the  patient  develops  fever  and  the  signs  of  sepsis  after 
delivery. 

The  treatment  consists  of  the  timely  removal  of  the  infected 
growths.  If  there  is  any  elevation  of  temperature  at  all  after 
delivery,  the  tumor  should  be  removed  at  once,  without  waiting 
for  indubitable  evidence  of  degenerative  changes  in  it. 

Tetanus. — This  rare  disease  of  the  puerperium  is  due  to 
an  infection  of  the  woman  by  the  tetanus  bacillus.  The 
micro-organism  may  be  conveyed  to  her  by  a  dust-laden  atmo- 
sphere, by  actual  contact  with  hands  or  implements  that  are 
infected  with  the  germ,  or  by  muddy  water  containing  a  heavy 
sediment  of  soil.  The  proximity  of  the  lying-in  room  to  a 
stable  was  held  accountable  for  the  disease  in  one  case.  In 
Vinay's  io6  cases  the  placenta  was  manually  separated  in  20, 
a  tampon  was  inserted  in  17. 
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Heyse  ^  claims  that  a  tetanus  infection  is  always  a  mixed 
infection,  and  that  the  way  must  be  prepared  for  the  tetanus 
bacillus  by  a  preceding  pathogenic  germ,  causing  a  septic  endo- 
metritis or  some  other  pathological  condition  along  the  birth- 
canal.  This  theory  is  not  supported  by  the  three  cases  under 
my  observation,  in  each  one  of  which  a  most  painstaking  post- 
mortem examination,  conducted  by  a  skilled  pathologist,  failed 
to  reveal  any  septic  lesion  of  the  birth-canal. 

The  disease  may  break  out  at  almost  any  time  after  confine- 
ment, but  usually  appears  within  the  first  two  weeks. '  It  runs 
a  varying  course,  sometimes  ending  fatally  within  a  few  days, 
in  other  cases  lasting  a  number  of  days  or  weeks  before  the 
symptoms  become  aggravated  enough  to  permit  of  a  diagnosis. 
The  fever  may  be  very  high,  may  be  quite  moderate,  or  may  be 
altogether  absent  until  just  before  death. 

The  prognosis  is  extremely  grave  ;  the  mortality  may  be  put 
at  about  90  per  cent.* 

A  curious  mistake  in  the  diagnosis  of  this  disease  has  been 
brought  to  my  notice  on  three  separate  occasions.  In  each  of 
these  cases  occurring  at  quite  long  intervals  of  time,  seen  each 
by  a  different  physician,  the  disease  was  taken  for  hysteria  and 
was  so  treated  for  a  number  of  days. 

The  treatment  consists  of  the  administration  of  huge  doses 
of  the  bromids  and  of  chloral,  with  stimulants,  and  in  a  disin- 
fection of  the  birth-canal.  If  a  reliable  tetanus  antitoxin  can  be 
procured,  it  is  advisable  to  try  it. 

Suppuration  of  the  Pelvic  Joints. — Any  of  the  pelvic  joints 
may  suppurate  by  the  extension  of  an  infectious  inflammation 
or  by  a  metastatic  infection.  The  symphysis  is,  however,  most 
often  affected,  usually  in  consequence  of  some  injury  during 
labor,  which  lessens  the  resisting  power  of  the  joint.  An  early 
diagnosis  of  suppuration  in  this  locality  should  be  made,  and  as 
soon  as  the  observer  can  convince  himself  that  the  joint  contains 
pus  it  should  be  freely  opened  and  thoroughly  drained. 

The  prognosis  is  fairly  good. 

•  "  Ueber  Tetanus  Puerperalis,"  "Deutsche  roed.  Wochenschr.,"  No.  14,  p. 
318,  1894.  Other  cases  have  been  recently  re|X)rted  by  Meinert,  "  Archiv  f. 
Gyn.,"  Bd.  xliv,  p.  381  ;  Maxwell,  "Jour.  Amer.  Med.  Association,"  xxxiii,  p. 
224;  Irwin,  "N.  Y.  Med.  Jour.,"  p.  324,  1892. 

'  Vinay  ("Du  tilanos  puerperal,"  "Archives  de  Tocol.,"  1892,  p.  791)  col- 
lected 106  cases — 47  after  abortion,  59  after  labor  at  term.  After  abortion  the  disease 
broke  out  in  21  cases  during  the  first  week  ;  in  16  during  the  second;  after  labor  in 
19  cases  during  the  first  week  ;  in  23  during  the  second.  F.  B  Hancock  and  J.  C 
Hirst  added  13  cases  to  Vinay's  statistics,  "University  Med.  Magazine,"  August, 
1897. 

•  Vinay  found  a  mortality  of  88.67  P^""  •^'-■"'-  '"  surgical  cases  the  mortality 
has  been  89.7  per  cent. 
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Ischiorectal  Abscess. — Suppuration  in  the  ischiorectal  fossa 
may  occur  in  consequence  of  injury  to  this  region  during  labor. 
I  have  one  patient  in  whom  an  ischiorectal  abscess  developed 
regularly  after  some  four  or  five  successive  confinements.     Tiie 


Fig.   538. — Bilateral  ischiorectal  nbscess,  slougli  of  llie  gluteal  muscles,  and  |x-rfor«Uon 
of  the  rectum  nficr  Inbor.     CuK'd  by  drainage  niid  irrigation.     ^Author's  cue.  | 


diagnosis  of  the  condition  is  easy,  and  its  treatment  consists  of 
a  free  evacuation  of  the  pus  and  in  good  drainage  of  the  abscess- 
cavity. 

The  Relation  of  Infectious  Fevers  to  Puerperal  Infection,  especially 
of  Erysipelas,  Diphtheria,  Scarlet  Fever,  and  Malaria. — .\  woman 
after  confinement  is  more  susceptible  to  the  infectious  fevers  than 
she  is  at  other  times.  Her  lowered  vitality  and  perhaps  the 
reception  of  the  poisons  of  these  diseases  into  the  genital  tract 
make  the  period  of  incubation  shorter  and  the  disease  it.self  more 
violent  in  its  manifestations  and  more  fatal  in  its  results.  Thus, 
measles,  a  disease  ordinarily  of  low  mortality,  becomes  during 
the  puerperium  a  deadi}'  malady. 

It  is  therefore  incumbent  upon  the  practitioner  of  medicine 
to  abstain  from  obstetrical  work  altogether,  if  possible,  while  in 
attendance  upon  cases  of  exanthematous  fever  or  upon  diph- 


PUERPERAL  SEPSIS. 


717 


theria.  It  is  not  sufficient  for  the  physician  to  depend  alone 
upon  thorough  disinfection  of  his  hands  and  arms  in  such  cases ; 
his  hair,  clothing,  skin,  and  breath  may  convey  the  contagion  to 
the  puerpera,  who  will  absorb  it,  perhaps,  not  only  by  the  ordi- 
nary channels,  as  by  the  throat  in  diphtheria,  but  also  by  the 
genital  tract  as  well. 

Cases  are  reported  in  which  a  recently  delivered  woman  had 
at  the  same  time  diphtheritic  exudate  containing  the  Klebs-Loffler 


f^'g-  539- — Endometriam  of  a  cas«  of  malignant  internal  erysipelas  and  septic  perito- 
nitis :  a.  Necrotic  decidua;  h,  muscular  tissue  (Bumm). 


bacillus  upon  the  pharyngeal  and  upon  the  vaginal  mucous 
membranes.  If  a  physician  can  not  escape  the  necessity  of  at- 
tending a  woman  in  child-birth  while  in  attendance  upon  conta- 
gious diseases,  he  should  take  a  full  bath,  should  change  his 
clothing  throughout,  and  should  be  as  long  as  possible  in  the 
open  air  afterward  before  he  sees  his  parturient  patient. 

Erysipelas.-— The  connection  of  erysipelas  with  puerperal  in- 
fection may  be  dismissed  in  a  few  words.      Modern  bacteriologi- 
cal research  points  to  the  identity  of  the  streptococcus  pyogenes 
47 
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and  the  streiitococcus  erj'sijielatis.  The  production  of  pus  and] 
internal  inflammation  or  of  an  efflorescence  upon  the  skin  is  simply  j 
a  question  of  virulence  and  of  situation.     It  is  not  surpnsing, 


Fig.  540. — Enlargement  of  «4eciii>ii  <jI  hgure  508,  showing  slrrptucoca. 

therefore,  to  hear  of  such  experiences  as  those  of  Winckcl.  who 
has  found  crerms  in  abscesses  of  the  pelvis  after  labor  that  on 
inoculation  produced  crj.'sipclas,  and  who  has  seen  one  of  his 
nurses,  after  cathctcrizinjj  a  febrile  patient,  develop  erj'sipclas  of 
the  face  from  a  drop  of  the  lochial  discharge  that  splashed  upon 
her  nose. 

Other  clinical  facts  are  also  easily  explicable  by  the  identit)' 
of  the  pyogenic  and  of  the  erysipelatous  streptococci.  In  the 
course  of  puerperal  infection,  erjsipelas  may  appear  upon  the 
labia  and  spread  thence  down  the  thighs  or  over  the  trunk.  If 
the  patient,  on  the  contrary,  contracts  er)'sipelas  in  .some  portion 
of  the  body  remote  from  the  genitalia,  as  upon  the  breast  or 
face,  the  disease  may  run  its  ordinary  course  without  symptoms 
of  infection  of  the  genital  tract  and  without  great  danger  to  life  ; 
but  if  the  infection  spreads  to  the  genitalia  or  has  its  origin  there, 
the  danger  of  death  is  i^reat. 

Diphtkiriii. — The  connection  between  diphtheria  and  epi> 
demies  of  puerperal  infection  has  been  demon.stratcd  beyond ; 
doubt  by  a  vast  amount  of  clinical  observation.  To  select 
single  example  out  of  many  :  One  of  my  young  friends  ani 
former  students  lost  two  healthy  women  in  a  week  from  puer« 
peral  sepsis  while  he  was  in  attenilance  upon  a  child  with  diph' 
theria. 

He  had  never  had  a  serious  case  of  puerperal  infection  before; 
and  he  has  not  had  one  since.  The  Klebs-Loffler  bacillus  h 
been  found  in  two  cases  of  vaginal  exudate  under  my  notice 
Phiiadelpiiia.  As  already  stated,  the  mere  disinfection  of  th< 
physician's  hands  and  arms  is  not  enough  to  protect  a  worn, 
against  tiiis  malignant  disease.  Complete  change  of  clothing 
including  the  shoes  ;  a  thorough  soap  and  hot-water  bath,  witti 
scrubbing  of  the  hair,  face,  and  exposed  portions  of  tJie  body 
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brushing  of  the  teeth,  and  gargHng  of  the  throat  with  an  anti- 
septic wash,  such  as  lisfterine,  and  a  purification  of  the  lungs  by 
prolonged  exposure  in  the  open  air,  are  precautions  none  too 
great  or  troublesome  to  clear  one's  conscience  of  the  dreadful 
imputation  of  having  destroyed  the  life  that  he  is  charged  with 
preserving,  if  he  must  attend  a  woman  in  child-birth  while  he 
takes  care  of  diphtheric  patients. 

Scarlet  Fever. — The  connection  between  scarlet  fever  and 
puerperal  sepsis  is  yet  in  doubt.  Contrary  to  the  opinion  ex- 
pressed by  some  authorities,  scarlet  fever  in  the  puerperium  is 
rare.  The  comparatively  frequent  occurrence  of  septic  erythe- 
mata  has  led  many  observers  in  the  past  to  believe  that  scarlet 
fever  is  a  common  cause  of  septic  infection  after  child-birth. 
The  same  rule  obtains  in  the  case  of  scarlet  fever  in  the  puer- 
perium that  prevails  in  other  infectious  diseases  during  that 
period — namely,  the  woman  is  more  susceptible  to  contagion, 
the  period  of  incubation  is  shorter,  and  the  disease  is  more  dan- 
gerous than  at  other  times.  During  pregnancy  the  woman  is 
particularly  resistant  against  the  poison  of  scarlatina.  She  may 
carry  about  with  her,  while  pregnant,  the  poison  of  the  dis- 
ease, and  may  only  yield  to  it  after  child-birth.  As  evidence 
that  the  poison  of  scarlatina  finds  an  entrance  into  the  body 
through  the  mucous  membrane  of  the  genital  tract,  it  is  inter- 
esting to  observe  that  in  the  puerperium  the  rash  is  more  marked 
upon  the  lower  portion  of  the  body,  and  that  the  throat  symp- 
toms may  be  entirely  absent  or  very  slightly  marked. 

Malaria. — ^The  puerperal  state  excites  almost  surely  a  fresh 
outbreak  of  malaria  that  is  latent  in  the  system,  even  though  it 
has  been  dormant  for  years.  There  is  nothing  to  show  that  the 
woman  is  likely  to  contract  the  disease  during  the  period  of 
puerperal  convalescence  itself,  but  if  she  has  ever  had  it  in  her 
past  life,  it  is  practically  certain  to  break  out  before  she  rises  from 
bed. 

The  differential  diagnosis  of  malaria  and  sepsis  may  be  very 
difficult  to  establish  at  first,  but  the  past  history  of  the  patient, 
the  microscopical  examination  of  the  blood,  and  the  therapeutic 
test  usually  suffice  to  clear  up  all  doubt  within  twenty-four 
hours.  To  be  on  the  safe  side  in  doubtful  cases,  it  is  wise  to 
disinfect  the  genital  tract,  as  well  as  to  administer  antimalarial 
treatment. 


PART  VI. 
OBSTETRIC  OPERATIONS. 


Induction  of  Abortion. — By  the  induction  of  abortion  is 
meant  the  interruption  of  prcj^nancy  before  the  viabilitj'  of  the 
child — that  is,  prior  to  tlie  one  liundred  and  eigiitieth  day  of 
pregnancy. 

Indications. — The  induction  of  abortion  should  be  undertaken 
as  rehictantly  as  one  would  commit  justifiable  homicide  If, 
in  the  course  of  pregnancy,  some  disease  arises  as  a  direct 
consequence  of  gestation,  or  if  a  woman  suffering  from  dis- 
ease is  made  much  worse  by  the  existence  of  pregnancy, 
and  if  her  life  is  distinctly  endangered  in  consequence,  it  is 
not  only  justifiable,  but  it  is  the  physician's  duty  to  terminate 
gestation,  and  thus  to  save  one  life,  and  that  the  more  valuable 
of  the  two,  instead  of  sacrificing  both  mother  and  fetus.  The 
following  conditions  occasionally  furnish  a  justifiable  indication 
for  the  induction  of  abortion  : 

Pathological  Vomit: njr. — When  all  tlie  remedies  for  this  con- 
dition have  been  conscientiously  and  carefully  tried  without 
avail,  when  rectal  alimentation  has  been  continued  for  a  week  of 
ten  days  without  marked  improvement  in  the  woman's  condition, 
and  it  is  evident  thai  she  is  in  danger  of  death  if  her  pregnancy 
continues,  tlie  induction  of  abortion  for  uncontrollable  vomiting 
is  justifiable. 

Albuniinuna  and  Kidney  Breakdmvti. — If  ominous  symptoms 
appear,  such  as  progressive  edema,  persistent  headache,  steady 
or  rapiii  increase  in  the  amount  of  albumen,  sudden  diminution 
in  the  quantity  of  urine,  casts  in  great  nimiber  in  the  urine,  and 
failing  vision,  in  spite  of  careful  dietetic  and  medicinal  manage- 
ment, the  induction  of  abortion  is  called  for. 

Death  of  the  Embryo  or  Fetus. — If  it  can  be  demonstrated 
that  the  embrj-o  or  fetus  is  dead  within  the  uterus,  its  removal 
is  desirable  ;  but  it  must  be  remembered  that  the  signs  of  fetal 
death  are  difficult  to  elicit,  and  that  a  certain  diagnosis  can  be 
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made  only  after  an  observation  extending  over  some  days  or 
weeks,  unless  the  membranes  are  ruptured  and  the  fetal  body 
has  begun  to  putrefy. 

Certain  Intra-uterine  Diseases. — As  pointed  out  in  the  sec- 
tion on  Intra-uterine  Diseases,  acute  hydramnios  and  cystic 
degeneration  of  the  chorion  villi  may  call  for  the  induction  of 
abortion. 

Uterine  Hemorrhage. — Uterine  hemorrhage,  from  placenta 
praevia  or  from  the  detachment  of  an  abnormally  situated  pla- 
centa, may  be  so  profuse  or  so  long  continued  as  to  demand 
the  evacuation  of  the  womb  early  in  pregnancy. 

Displacement  of  the  Gravid  Uterus. — Retroflexion,  prolapse, 
and  anteflexion  of  the  gravid  womb,  resisting  other  treatment, 
and  threatening  to  become  incarcerated,  call  for  the  termination 
of  gestation. 

Certain  Nervous  Diseases. — In  the  course  of  acute  mania 
and  melancholia,  or  in  chorea,  and  possibly  in  general  pruritus, 
the  question  of  terminating  pregnancy  may  be  considered. 

Certain  Blood  Diseases. — If  pernicious  anemia  or  leukocy- 
themia  arises  in  pregnancy  or  is  made  much  worse  by  the 
advent  of  pregnancy,  the  question  of  terminating  the  woman's 
condition  may  arise  for  consideration. 

In  any  of  these  indications  the  question  is  an  anxious 
one,  and  should  not  be  decided  by  the  attending  physician  on 
his  own  responsibility,  no  matter  what  his  experience  or  skill 
may  be.  There  should  invariably  be  a  consultation,  so  that  the 
responsibility  may  be  shared  and  the  operator  may  be  free  from 
criticism. 

Methods  of  Inducing  Abortion. — Many  plans  have  been  advo- 
cated, but  most  of  them  have  been  found  cither  too  slow,  too 
dangerous,  or  ineflcctual.  Such  are  the  administration  internally 
of  ergot,  rue,  sabina,  aloes,  and  of  cotton-root ;  injections  upon 
the  cervix  or  between  the  membranes  ;  the  insertion  of  inflated 
rubber  bags  in  the  vagina  or  in  the  uterus  ;  rapid  or  gradual  dila- 
tation of  the  cervix  ;  perforation  of  the  membranes  ;  injections  of 
irritating  substances,  as  Monsell's  solution,  into  the  womb  ;  and 
an  electrical  current. 

The  method  employed  by  myself  with  satisfaction  in  a  num- 
ber of  cases  may  be  described  as  follows  :  The  woman  is  ether- 
ized and  placed  in  the  dorsal  position  upon  an  operating  table. 
The  vagina  and  vulva  are  disinfected  by  tincture  of  green  soap 
and  hot  water  and  absorbent  cotton,  and  by  a  douche  of  corro- 
sive sublimate  solution,  i  :  1000.  The  anterior  lip  of  the  cervix 
is  fixed  with  a  double  tenaculum,  and  the  cervical  canal  is  dilated 
to  the  size  of  the  thumb  with  Hegar's  dilators  or  cautiously  with 
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branched  dilators.  An  Emmet's  curetment  forceps  is  inserted 
into  the  womb,  opened  and  shut  in  several  directions  so  as  to 
crush  the  ovum,  and  then  withdrawn  with  whatever  portion  of 
the  ovum  or  embryo  that  comes  with  it.  It  is  impracticable  to 
remove  the  whole  ovum  at  once.  An  iodoform  gauze  tampon 
is  then  packed  in  the  lower  uterine  segment  and  in  the  cervical 
canal,  and  a  tampon  of  gauze  or  antiseptic  wool  is  placed  in  the 
vagina.  The  tampons  remain  in  place  twenty-four  hours.  On 
their  removal,  if  the  remainder  of  the  ovum  is  not  yet  di.scharged 
from  the  external  os,  the  ccrvi.x,  now  much  softened  and  easily 
stretched,  is  further  dilated  with  larger  bougies  than  were  used 
before,  or  by  the  fingers,  and  the  uterine  cavity  is  emptied  of  all 
its  contents  as  after  an  ordinary  abortion  by  the  curet,  the  finger, 
and  a  placental  forceps  ( Emmet's  curetment  forcepsY  If  for  any 
reason,  as  in  the  exhausticm  of  hypercmesis.  the  administration 
of  an  anesthetic  is  undesirable,  the  dilatation  of  the  cervix  may 
be  made  almn.st  painless  bv  the  injection  into  it  of  a  cocain  solu- 
tion, one-eighth  of  a  grain  in  solution, on  both  sides  of  the  os. 

While  the  interrui>tion  of  pregnancy  before  the  one  hundred 
and  eightieth  day  is  called  the  induction  of  abortion,  the  method 
just  described  is  only  practicable  up  to  the  fourth  month.  After 
that  time  abortion  is  induced  in  the  same  manner  as  premature 
labor. 

Induction  of  Premature  l-abor. — In  addition  to  the  indications 
for  the  induction  of  abortion  there  are  special  indications  for  Uic 
premature  interruption  of  pregnancy  after  the  child  has  become 
viable.  The  most  important  of  these  is  a  contracted  pelvis. 
The  next  in  importance,  perhaps,  is  placenta  pra;via.  It  maybe 
necessary,  in  advanced  phthisis,  or  in  grave  heart  disease,  to 
secure  the  mother's  delivery  before  term,  in  order  that  the  child 
may  be  born  before  the  fatal  termination  of  her  disea.se,  which 
is  evidently  close  at  hand,  or  to  save  her  the  strain  of  the  last 
month  of  pregnancy  and  to  insure  her  an  easj-  labor.  Labor  at 
term,  or  shortly  after,  may  be  induced  in  a  woman  shoxsing  a 
disposition  to  prolongation  of  pregnancy.  Last  of  all,  in  the 
rare  cases  of  habitual  death  of  the  fetus  just  l>efore  term,  it  is 
advi.sable  to  induce  lab'ir  before  the  period  at  which  the  child's 
death  may  be  expected. 

Methods  of  Inducing:  Labor. — The  following,  founded  U|xin 
Krau.sf's  '  method,  is  the  best  plan  for  the  general  practitioner 
without  special  training  in  gj'necological  mamt-uvers.  The 
parturient  tract  is  made  aseptic  by  tincture  of  green  soap,  hot 
water,  and  pledgets  of  cotton,  and  by  an  antiseptic  douche.    An 

'  "  Die  kOnstlicbe  Frilhgeburt,  monographisch  dargestellt"  von  Albert  Kransr, 
Breslau,  1855. 
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aseptic,  stiff,  silk  or  linen  bougie  (No.  17  French),  which  has 
been  soaked  for  at  least  a  half  hour  in  a  cold  corrosive  sub- 
limate solution  I  :  looo,  is  thoroughly  anointed  with  carbolized 
vaselin  (5  per  cent.).  The  patient  is  placed  in  the  dorsal 
position  across  the  bed,  her  feet  resting  on  two  chairs.  The 
physician  cleanses  his  hands,  scrubs  the  patient's  vagina  with 
tincture  of  green  soap,  pledgets  of  cotton,  and  hot  water,  and 
administers  a  'sublimate  douche,  1 14000,  followed  by  sterile 
water.  The  operator  passes  two  fingers  of  his  left  hand  into 
the  vagina,  inserting  one  or,  if  possible,  both  finger-tips  into  the 
cervical  canal.  The  bougie  is  then  passed  along  the  groove 
between  the  two  fingers  until  it  enters  the  cervical  canal  and 
passes  into  the  lower  uterine  segment  posteriorly.     It  is  then 


Fig.  541. — Champetier  de  Ribes'  bag :  A,  Inflated ;  B,  folded  for  introduction  into 

the  uterus. 

pushed  further  in  until  it  has  entirely  disappeared  within  the 
uterus,  with  the  exception  of  an  inch  or  a  little  more  that  pro- 
trudes from  the  external  os.  An  iodoform  gauze  tampon  is  then 
packed  Ughtly  in  the  vagina,  to  keep  the  bougie  in  place.  Active 
and  effective  labor-pains  begin  in  from  thirty  minutes  to  thirty- 
six  hours.  In  the  majority  of  cases  labor  begins  within  twelve 
hours.  If  it  has  not  begun  at  the  end  of  that  time,  a  .second 
bougie  should  be  inserted  alongside  the  first.  If,  after  twenty- 
four  hours  more,  labor  has  not  begun,  the  cervix  should  be  arti- 
ficially dilated  with  Barnes'  bags,  and,  if  necessary',  the  mem- 
branes should  be  ruptured,  forceps  may  be  applied  to  the  head, 
or  version  may  be  performed  and  the  child  extracted  by  the  feet. 

If  the  mother's  condition  demands  immediate  delivery,  the 
best  method  is  as  follows  :  The  cervical  canal  is  dilated  forcibly, 
the  membranes  are  ruptured,  a  forceps  is  applied,  or  version  is 
performed  and  the  child  is  extracted  by  the  feet. 

The  other  plans  proposed  for  the  induction  of  labor  have  not 
been  satisfactory.  The  injection  of  glycerin  between  the  mem- 
branes, first  proposed  by  Pelzer,  and  entliusiastically  recom- 
mended for  a  time,  has  proved  dangerous,  and  is,  moreover,  not 
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to  be  depended  upon.     Dilatable  bags  in  the  lower  uterine  ; 
mcnt,  while  surer  and  quicker  in  their  action  than  bougies,  can 
not  be  unreservedly  recommended,  as  they  are  not  easj'  to  insert, 
they  have  a  tendency  to  displace  the  presenting  part,  and  they  may 
burst.     The  inelastic  bag  of  Champctier  de  Ribes  (Fig.  541 )  for 
insertion  in  the  lower  uterine  segment  is  one  of  the  best  of  tiicse^ 
appliances,  but  it  ranks  in  my  estimation  below  Krau.se's  metliod. 
For  certain   conditions,   however,   in  which  a   rapid   deliven-  is  • 
desired,  the  speedy  e.vcitation  of  labor  pains  and   at    the  sar 
time  a  dc|.;ree  of  dilatation  of  the  os  by  the  hydrostatic  (iilatationj 
of  the  lower  uterine  segment  is  to  be  recommended.     The  pear- 
shaped  elastic  rubber  bags  shown  in  figure  542,  originally  de- 
signed for  prolapsus   pessaries,  are  easier  to  introduce   into  the 
lower  uterine  segment  than  de  Ribes'  bags,  are  efficient  in  excit- 
ing labor  pains,  but  are  not  so  good  for  the  dilatation  o^  the 


Fig.  543. — Pear -slmped  elastic  rubber  bag.s.  for  tlie  induction  of  tabor:  a,  I>e(Uted| 

b,  intlated. 

cervical  canal.  They  are  inserted  collapsed  by  means  of  an 
F.mmct  curetment  forceps  and  are  dilated  with  water  by  a  David- 
son's syringe.  A  hemostat  is  then  fastened  on  the  tube,  a  knot 
is  tied  in  it,  the  forceps  is  removed,  and  the  tube  is  tucked  in  the 
vagina,  where  it  is  held  by  a  gauze  tampon,  which  also  prevents 
the  bag  slipping  out  of  the  cervical  canal. 


FORCEPS. 
Historical. — Three  years  before  the  massacre  of  St.  Barthol- 
omew, in  1 569,  a  Huguenot  family  siirnamed  Chamberlen  fled 
from  F"rance  to  England.  The  father  of  this  family,  named 
William,  was  a  practising  physician.  He  settled  in  Southam]>ton, 
and  raised  a  large  family  of  children,  two  of  whom,  both  named 
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Peter,  became  physicians,  going  up  to  London  to  practise  their  pro- 
fession, where  they  achieved  great  success.  The  younger  Peter 
was  in  continual  conflict,  however,  with  his  brother  practitioners, 
and  was  many  times  summoned  for  reprimand  and  punishment 
before  the  College  of  Physicians.  On  one  of  these  occasions  he 
was  accused  of  boasting  that  "  he  and  his  brother  and  none  others 
excelled  in  these  subjects"  (difficult  labors).  This  was  in  the 
beginning  of  the  seventeenth  century  (1616),  and  is  the  first 
record  of  that  secret  which  remained  in  the  Chamberlen  family 
for  more  than  three  generations,  which  was  the  foundation  of 
their  boast  that  they  alone  could  be  regarded  as  skilled  obstet- 
ricians, and  which  enabled  them  all  to  grow  rich  by  the  practice 
of  their  hidden  method  of  dealing  with  difficult  labors.  But 
instead  of  being  honored  as  the  discoverers  of  one  of  the  most 
important  inventions  of  medicine,  posterity  has  condemned  and 
must  condemn  them  that  for  their  own  gain  they  should  have 
deprived  the  world  of  knowledge  that  might  have  saved  thou- 
sands of  lives  and  have  prevented  untold  suffering  during  the 
hundred  years  that  the  forceps  remained  a  secret  in  their  family. 
The  younger  Dr.  Peter  Chamberlen  had  a  son,  also  named 
Peter,  who  was  a  remarkable  character :  a  man  of  great, 
but  ill-directed  talents ;  possessing  some  inventive  genius ;  an 
extensive  traveler ;  an  accomplished  linguist ;  obtaining  the 
favor  and  friendship  of  the  British  royal  family,  and  engaged 
during  the  greater  part  of  his  mature  life  in  a  lucrative  prac- 
tice among  the  upper  classes  in  London.  It  is  to  this  man, 
who  made  such  a  mark  in  his  time,  that  the  invention  of 
the  forceps  was  formerly  credited ;  but  there  is  no  doubt,  from 
evidence  recently  come  to  light,  that  he  inherited  the  secret 
from  his  father,  who,  in  his  turn,  obtained  it  from  his  elder 
brother,  Peter  Chamberlen,  senior.'  The  idea  that  the  younger 
Peter  invented  the  instrument  was  no  doubt  fostered  by  himself, 
for  he  was  a  man  of  intense  egotism.  A  short  time  before  his 
death  he  wrote  his  own  epitaph,  which  began — 

"  To  tell  his  learning  and  his  life  to  men 
Enough  is  said  by,  '  here  lies  Chamberlen.'  " 

This  Peter  had  a  son,  Hugh,  who  also  studied  medicine,  and 
to  whom  his  father  disclosed  the  family  secret  of  the  Chamber- 
lens.  Hugh,  who  was  extravagant,  determined  to  make  the 
most  of  his  inheritance,  and  to  part  for  a  consideration  with 
the  secret  that  had  remained  in  his  family  so  long.  He  accord- 
ingly went  to  Paris  and  offered  to  acquaint  Mauriceau  with  his 
secret  method  of  dealing  with  difficult  head  presentations,  which 

'  "The  Chamberlens,"  J.  H.  Aveling,  London,  1882. 
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up  to  that  time  had  been  managed  by  tearing  the  child  to  pieces 
with  sliarp  hooks.  Vox  the  disclosure  of  his  secret  Chamberlen 
asked  the  enormous  sum — in  those  days — of  ten  thousand 
dollars  (ecus).  Mauriceau  took  liie  matter  under  consideration, 
and,  happening  to  have  a  lieformed  dwarf  in  labor,  Chamberlen 
was  asked  to  test  his  method  in  tlie  case.  He  did  so.  and  failed 
completely,  the  patient  dying  from  a  ruptured  uterus,  unde- 
livered. This  ended  the  negotiation  for 
the  sale  of  the  secret  in  Paris.  On  his 
return  to  linglnrul  Chamberlen  translated 
and  published  Mauriceau's  book,  with  a 
preface  written  by  himself,  in  which  he 
says  :  "  My  Father.  Brothers,  and  my  Self 
(tho  none  el.se  in  Europe  as  I  know)  havx 
by  God's  Blessing  and  our  Industry, 
attained  to,  and  long  practised  a  way  to 
deliver  Women  in  this  Case  without  any 
Prejudice  to  them  or  their  Infants."  Hugh 
Chaniberlen  is  next  heard  of  in  Amster- 
dam, whither  he  had  fled  from  Hngland 
on  account  of  some  financial  difficulties. 
Here  he  had  better  fortune  than  in  Paris, 
managing  to  sell  liis  secret  to  the  College 
of  Physicians  of  Amsterdam.  This  insti- 
tution immediately  induced  the  govern- 
ment to  pass  a  law  which  forbade  any  one 
to  practise  medicine  in  the  town  who  had 
not  given  satisfactory  evidence  of  possess- 
ing the  secret  now  owned  by  the  college, 
and  imparted  to  each  aspirant  for  a  medical 
degree  who  was  able  to  pay  for  it  The 
traffic  in  the  Chamberlen  secret  continued 
until  the  middle  of  the  eighteenth  century, 
when  two  public-si)irited  citizens  of  Amsterdam,  thinking  it  an 
outrage  that  a  method  for  which  such  extravagent  claims  were 
made  should  remain  a  secret,  took  a  course  in  medicine,  pur- 
chased the  knowledge  required  of  them  from  the  College  of 
Physicians,  and  published  it  to  the  world.  It  was  a  single  blade 
of  the  obstetric  forcep.s !  Whether  Chamberlen  tricked  the 
college  or  the  college  cheated  its  students  is  not  known.' 

Before  this  time,  however,  certainly  as  early  as   1725,  the 

'  Other  stories  are  thiil  Roonhiiysen  mi1<1  ihe  secret  to  Ruysch  and  ■  niiint>er  d 
others ;  that  a  stinirnt  of  Riioiihuysen'^  made  a  surreptitious  drawing  of  the  instni- 
ment  and  published  it;  that  Jacob  de  Vischer  and  Hugo  vui  der  Poll  obtained  the 
secret  from  the  dnugliter  of  a  former  possessor. 


Pig'  543 — Smellie's 
straight  forceps.  An 
eighteenth  century  Eng- 
lish forceps,  the  blades 
wrapped  with  leather, 
to  keep  them  from  slip- 
ping 


berlens  really  invented,  and  there  were  manj-,  some  years  ago, 
who  doubted  tluit  the  invention  had  been  the  forceps  at  all.  It 
was  thought  at  one  time  to  have  been  a  forcing  powder  or  a  blunt 
hook.     It  was  believed  for  a  while  that  Jean  Palfyn  (1716)  had 
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first  conceived  the  idea  of  an  instrument  which  was  developed 
later  by  others  into  the  forceps.     But  these  doubts  have  bt-'cn  set 
at  rest.     At  Woodhani,  Mortimer  Hall,  in   Essex,  owned   and 
decupled  by  Peter  Chamberlen,  junior,  was  discovered,  in  J815. 
a  chest  in  which  were  found  the  instruments  shown  in    figure 
545.     It  is  obvious   that   the  successive  possessors   of  these 
instruments  received  all  that  were  in  existence  in  order  to  pre- 
serve the  secret.     The  ev  oi  ution 
of  the  forceps  at  the  haiuJs  of 
the  original  inventor  or  of  his 
descendants  is  plainly  sc*en  in  the 
illustrations.     Tlio  Chamberleng 
were  also  the  inventors  of  the 
vectis,  or  lever,  an  instrument  no 
longer  made,  for  a  single  blade 
of  the  obstetric  forceps  answers 
the  purpose  perfectly. 

The  Chamberlen  instrument 
had  not  been  long  known  and 
employed  before  certain  defects 
were  noticed  in  it.  It  was  found 
difficult  to  introduce  it,  especially 
if  the  head  was  high  up  in  the 
parturient  tract.  It  was  also 
found  difficult  to  lock  it,  and  the 
necessity  of  binding  the  handles 
together  was  found  to  be  incon- 
venient. 

The  first  of  these  disadvan- 
tages, the  difficulty  of  introduc- 
I  tion,  was  soon  discovered  to  be 

1     If       J  dependent  upon  the  curve  of  the 

^^^•^  pelvic  canal,  and  it  was  recog- 

nized that  an  instrument  to  be 
introduced  into  this  curved  canal 
should  itself  be  curved  to  corre- 
spond with  the  direction  of  the 
canal.  Almost  simultaneously,  in  England  and  France,  about 
1750,^  a  pelvic  curve  was  added  to  the  forceps — in  England  by 
Smellie,  in  France  by  Levret.  Each  of  these  men,  distinguished 
obstetricians  of  their  time,  added  very  important  modifications  to 
the  forceps,  which  are  worthy  of  careful  attention,  for  the  two 

'  Levret  presented  his  forceps  to  the  Academy  of  Surgery  in  1 747.  Smellie 
first  published  a  description  of  his  in  1 75 1,  though  he  had  invented  the  pelvic  curve 
ten  years  before. 


Fig.  S47. — A,  levret' s  forceps 
with  a  pelvic  curve;  B,  Smellie's  for- 
ceps with  a  pelvic  curve. 
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instruments  known  as  the  forceps  of  Levret  and  the  forceps  of 
Smellie  are  the  direct  progenitors  of  the  two  types  of  forceps  in 
use  at  the  present  time.  The  Enghsh  forceps,  as  may  be  seen  in 
figure  547,  B,  is  small,  short,  and  light.  It  has,  as  may  be  seen, 
the  English  lock  ;  the  pelvic  curve  is  inadequate,  and  to  keep  the 
instrument  from  slipping  it  was  originally  wrapped  in  leather ; 
but  the  instrument  had  good  points  about  it,  which  are  found 
modified  in  the  modern  English  forceps  of  Simpson. 

In  the  French  forceps  (Fig.  547,  A),  we  find  a  heavy,  long 
instrument,  with  powerful  handles  and  closely  approximated 
blades.  The  lock  is  the  pin  or  French  lock,  which  the  French 
forceps  carry  at  the  present  time.  In  this  instrument,  too,  the 
pelvic  curve  is  inadequate,  but  the  forceps  has  certain  advan- 


Fig.  548. — A,  French,  B,  English,  and  C,  German  locks. 


tages,  which,  modified,  may  be  found  in  many  modem  instru- 
ments. It  Wcis  not  long  before  the  disadvantage  of  the  inade- 
quate pelvic  curve  was  appreciated,  and  soon  after  the  time  of 
Smellie  and  Levret  this  feature  was  improved,  and  a  forceps  with 
a  better  constructed  pelvic  curve  came  into  use.  It  may  be 
noticed  that  the  handles  of  both  the  Levret  and  the  Smellie  for- 
ceps are  rather  difficult  to  grasp,  if  one  desires  to  make  a  strong 
traction  upon  them.  This  disadvantage  was  overcome  by  Busch, 
a  German,  who  was  the  first  to  add  the  cross-pieces  or  shoulders 
to  the  handles,  which  enable  the  operator  to  take  a  firm  and 
convenient  grip  of  the  instrument. 

It  is  plain  that  both  the  French  and  English  locks  each 
possess  some  advantages  and  some  disadvantages.  The  English 
lock  is  easy  of  adjustment,  but  is  not  very  secure.  The  French 
lock  is  difficult  to  adjust,  but  when  once  fastened,  is  firm  and 
unyielding.  Briinnighausen  united  the  advantages  of  both  these 
locks  and  did  away  with  their  disadvantages  in  the  lock  known 
as  that  of  Brunnighausen,  or  the  German  lock  (see  Fig.  548). 


Fig.  551. — Davis'  forceps. 


Fig.  552. — Small  forceps,  modified  by  the  author  for  use  at  the  vulvar  orifice  and 

pelvic  outlet 

burgh.  They  embody  the  best  features  of  the  two  distinct 
classes  that  they  represent.  Hodge's  forceps  is  the  direct 
descendant  of  Levret's ;  Simpson's,  of  Smellie's.  The  Hodge 
forceps  has  the  advantage  of  taking  an  extremely  firm  grip  upon 
the  child's  head,  and  of  allowing  great  power  in  extraction  and 
compression  of  the  head.     Its  great  disadvantage  is  that  it  may 
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injure  the  child's  head  more  easily  than  almost  any  other  modem 
instrument.  Simpson's  forceps — ^in  my  opinion,  the  best  modem 
instrument  for  the  ordinary  case — has  a  cephalic  curve  so  well 
constructed  that  it  can  scarcely  injure  the  child's  head,  even  when 
great  force  is  used  in  extraction.  The  pelvic  curve  is  sufficient, 
but  is  not  so  great  as  to  embarrass  the  operator  when  the  instru- 
ment is  applied  to  the  head  low  down  in  the  pelvic  cavity.     The 


Fig.  552?— Showing  the  direction  in  which  traction  must  be  made  by  the  handles, 
and  the  correspondence  of  the  direction  in  traction  upon  the  traction-handle  and  the 
direction  in  which  the  head  must  move. 


Fig.  553.  —  Hermann's  forceps. 

blades  are  of  such  length  that  the  instrument  may  be  used  with 
equal  convenience  at  the  superior  strait  or  at  the  pelvic  outlet. 
The  lock  is  the  English  lock,  which  has  the  great  advantage  of 
easy  adjustment ;  and  the  handles  are  provided  with  shoulders 
for  two  iingers,  and  with  depressions  along  the  handle  for  the 
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^r'«"maining  fingers  and  thumb  of  the  hand,  so  that  a  firm  and  con- 

nicnt  gntsp  can  be  taken  of  the  instrument  in  use. 

Another   modern  instrument    deserving   description    is    the 

vis  forceps,  very  carefully  constructed  upon  iron  models  of 

fetal  head.      If  this   instrument  is  carefully  adjusted  to  the 

s  of  the  normal  child's  head  in  the  pelvis,  it  is  no  doubt  pro- 


g,  554. — Tamicr's  luiis-lTacliun  forceps.     To  show  ibe  details,  thr  hand  i«  rppw- 
setilwl  ill  an  improper  fKisition  for  traction  ;  below  is  one  of  the  traction  rvds. 


F'g-  55S-— Poulet's  forceps. 


vided  with  a  better  cephalic  curve  than  any  other  forceps ;  but 
if  it  should  not  be  applied  accurately  to  the  sides  of  the  head,  it 
is  capable  of  doing  the  child's  head  great  damage.  A  very  use- 
ful instrument  also  in  the  author's  experience  is  a  light,  short 
forceps  for  use  at  the  parturient  outlet. 

As  the  mechanism  of  labor  was  better  appreciated,  and  the 
forceps  came  into  more  general  use  in  the  latter  part  of  the 
nineteenth  century,  it  was  realized  that  a  certain  amount  of  force 
was  lost  in  the  extraction  of  the  child's  head  by  the  necessity  of 
pulling  the  forceps  in  great  part  in  the  line  of  their  handles. 
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The  angle  at  which  this  force  met  the  direction  it  is  desired  to 
impose  upon  the  head  is  shown  in  figure  552.*  This  difficulty 
has  been  overcome  by  the  axis-traction  principle,  first  proposed 
and  carried  out  by  Hermann,  but  popularized  a  generation 
later  by  Tarnier,  of  Paris.  Figure  554  shows  the  latest  and  best 
axis-traction  forceps.^  Figure  552*  illustrates  the  coincidence 
of  the  line  of  traction  with  the  direction  in  which  the  head  must 
move.  Many  modifications  of  the  axis-traction  forceps  have 
been  made.  The  most  useful  on  the  score  of  economy  and 
simplicity  is  Poulet's,  who  uses  strong  tapes  passed  through 
eyelets  in  the  forceps  blades,  and  fastened  to  a  handle  bent  at 
right  angles. 

Uses  and  Functions  of  the  Forceps. — ^The  main  function 
of  the  forceps  is  that  of  a  tractor,  which  is  by  far  the  most  im- 
portant. Another  function  sometimes  to  be  remembered  is  that 
of  a  rotator,  as,  for  example,  when  a  straight  forceps  is  applied  to 
the  head  in  face  presentation,  with  the  idea  of  twisting  the  chin 
forward.  In  a  difficult  forceps  operation  the  instrument  some- 
times has  the  function  of  a  lever ;  the  operator,  swaying  his  arms 
a  little  from  side  to  side,  pulls  down  first  one  side  of  the  head 
and  then  the  other,  in  this  way  dislodging  it  from  its  impacted 
position.  Last  of  all,  least  frequently  to  be  employed,  and  most 
dangerous  of  all  functions,  the  forceps  vnay  occasionally  be 
regarded  as  a  compressor ;  but  the  instrument  is  to  be  used  for 
this  purpose  only  in  cases  where  there  is  a  choice  between  com- 
pressing the  head  with  the  forceps  and  performing  craniotomy, 
by  the  former  action  extracting  a  child  that  is  almost  certainly 
dead,  but  with  one  or  two  chances  for  life  out  of  a  hundred. 

Indications  for  the  Application  of  the  Forceps.-  -The  for- 
ceps is  an  instrument  designed  mainly  to  reinforce  the  %>is  a  tcrgo 
in  labor.  The  most  important  indication  for  the  use  of  the  in- 
strument is  found  in  actual  and  relative  uterine  or  abdominal 
inertia.  The  expulsive  force  may  be  relatively  too  weak  if  the 
resistance  is  greater  than  normal ;  hence  the  forceps  is  indicated 
in  contracted  pelves,  rigidity  of  the  soft  parts,  and  overgrowth 
of  the  fetal  body. 

It  may  be  necessary,  in  any  case  of  head  presentation  in  labor, 
hastily  to  terminate  the  process.  This  is  especially  desirable 
if  conditions  exist  threatening  the  child's  safety,  as  premature 
detachment  of  the  placenta,  compression  or  prolapse  of  the  cord, 
prolonged  pressure  on  the  fetal  head,  feebleness  and  slow  action 
of  the  fetal  heart,  or  sudden  danger  to  the  mother  during  the 
second  stage  of  labor,  as  in  eclampsia. 

'  Tarnier  destroyed  ninety-nine  models  before  he  accepted  the  one  hundredth 
as  entirely  satisfactory. 
48 
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There  is  a  valuable  indication  of  fetal  condition  during  labor 
in  the  action  of  the  fetal  heart.  In  case  of  serious  disturbance 
the  heart-sounds  first  increase  in  rapidity,  but  soon  become 
slower.  If  they  sink  to  TOO  and  remain  at  that  rate  for  any 
length  of  time,  it  is  likely  that  the  child  will  be  bom  dead,  and 
it  is  a  good  practical  rule  in  obstetrics  to  apply  the  forceps  and 
to  deliver  the  child  rapidly  whenever  the  fetal  heart-sounds  sink 
to  lOO  and  remain  at  that  rate  for  a  minute. 

It  may  be  desirable  to  save  the  mother  the  muscular  exertion 
necessary  in  tlie  second  stage  of  labor,  especially  if  labor  is 
complicated  by  some  adynamic  disease,  as  phthisis,  tj'phoid  fever, 
or  pneumonia.  It  is  most  desirable  to  avoid  all  muscular  effort 
in  the  second  stage  of  labor  in  valvular  disease  of  the  heart. 

Finally,  labor  may  b-e  obstructed  by  abnormal  positions  of 
the  cephalic  extremity,  or  by  anomalies  in  the  mechanism  of 
labor,  as,  for  example,  in  face  presentations  when  the  chin  does 
not  rotate  forward,  or  in  vertex  presentations  when  the  head  is 
insufficiently  or  excessively  flexed. 

A  good  rule  of  thumb  to  govern  the  obstetrical  practitioner  is 
to  apply  the  forceps  in  head  prcsentiitions  whenever  the  presenting 
part  remains  stationary'  for  two  hours  in  the  second  stage  of  labor. 

It  is  quite  as  important  to  recognize  the  contraindications  to 
the  use  of  the  forceps  as  it  is  to  understand  when  the  instrument 
is  needed.  The  cotitniiruiications  to  the  use  of  the  forceps,  ex- 
pressed dogmaticall)'  as  rules  of  pr.ictice,  are  as  follows: 

The  forceps  nuLst  not  be  applied  unless  the  os  is  dilated 
There  are  exceptions  to  this  rule.  When  the  maternal  or  fetal 
life  is  threatened,  it  may  be  permissible  to  apply  forceps  through 
a  partially  dilated  os,  as,  for  example,  when  rupture  of  the 
uterus  is  threatened.  It  may  be  necessary',  in  some  cases  of 
rigid  cervix,  to  dilate  the  os  artificially  by  applying  forceps  and 
pulling  the  head  dmvn  upon  the  cervix.  It  is  also  necessary,  in 
cases  of  valvular  disease  of  the  heart  and  in  the  adynamic  fevers, 
to  shorten  labor  as  much  as  possible  by  applying  forceps  to  tht 
head  through  an  undilated  os  and  rapidly  extracting  the  child. 

The  forceps  must  not  be  applied  until  the  head  is  engaged 
in  the  superior  strait.  This  rule,  ton,  admits  of  some  excep- 
tions. It  is  rarely  possible  to  fix  the  head  in  a  contracted  jielvis 
with  forceps,  when  the  powers  of  nature  are  insufficient  to  attain 
this  end.  It  is  also  Justifiable  to  apply  the  forceps  to  the  head 
loose  above  the  superior  strait  in  cases  of  placenta  prxvia 
with  the  head  presenting,  and  to  bring  it  down  as  a  tampon  in 
tlic  pelvic  canal. 

The  forceps  must  not  be  applied  until  the  membranes  have 
been  ruptured.     This  rule  admits  of  no  exception. 
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The  forceps  must  not  be  used  as  tractors  in  impossible  posi- 
tions and  presentations,  as,  for  example,  face  presentations  with 
the  chin  posterior. 

The  forceps  must  not  be  employed  unless  the  head  be  of 
average  size.  If  the  fetal  head  is  too  large  or  too  small,  the 
instrument  is  apt  to  slip  and  to  inflict  dangerous  injuries  upon 
the  maternal  soft  parts. 

The  forceps  must  not  be  used  when  the  disproportion  be- 
tween the  head  and  the  pelvic  canal  is  too  great. 

In  selecting  an  instrument,  the  author  would  recommend  the 
beginner,  if  he  must  restrict  himself  to  a  single  forceps,  to  pur- 
chase Simpson's.  As  soon  as  practicable,  the  Tarnier  axis-trac- 
tion forceps  should  be  added,  and  it  is  a  great  advantage  to 
possess,  in  addition  to  these  two  instruments,  a  light  short 
forceps  for  use  at  the  pelvic  outlet. 

Preparation  for  the  Operatlon.-^The  patient's  consent,  or  the 
consent  of  her  husband  or  nearest  relative,  should  always  be 
first  secured.  An  anesthetic  renders  the  operation  less  difficult, 
and  is  to  be  recommended  to  beginners  ;  but  if  it  is  possible  to 
deliver  the  woman  in  a  short  time, — say,  half  an  hour  or  under, 
— and  if  the  difficulty  of  extraction  promises  to  be  slight,  the 
anesthetic  may  be  dispensed  with. 

The  woman  should  be  placed  in  the  lithotomy  position  at  the 
edge  of  the  bed,  with  her  feet  resting  upon  two  chairs  or  sup- 
ported by  assistants.  With  the  small  forceps  used  at  the  pelvic 
outlet  the  lateral  position  need  not  be  altered.  The  whole  forceps 
should  be  immersed  for  from  ten  to  fifteen  minutes  before  use,  in 
a  pitcherful  of  boiling  water,  which  retains  a  sterilizing  tempera- 
ture for  fifteen  minutes  after  ceasing  to  boil  actively,  or,  if  it  is 
practicable,  the  instrument  should  be  boiled  for  the  same  length 
of  time  in  a  suitable  instrument  tray.  Just  before  its  insertion 
the  whole  blade,  both  outer  and  inner  surfaces,  should  be 
smeared  with  carbolated  vaselin. 

The  Application  of  the  Forceps. — In  using  the  Simpson  forceps, 
or  any  other  with  a  non-detachable  pin-lock,  the  left-hand  blade 
is  always  inserted  first  The  left  blade  lies  upon  the  left-hand 
side  of  the  woman's  pelvis,  and  is  held  in  the  left  hand  of  the 
operator.  The  right-hand  blade  of  the  forceps  lies  upon  the 
right-hand  side  of  the  pelvis  when  introduced  in  position  on  the 
child's  head,  and  is  held  in  the  right  hand  of  the  operator. 
Assuming  that  the  diagnosis  of  the  presentation  and  of  the 
position  of  the  presenting  part  has  been  made,  and  that  the 
vagina  is  rendered  surgically  clean,  the  successive  steps  in  the 
application  of  the  forceps-blades  may  be  summarized  as  follows  : 

Having  introduced  two  fingers  of  the  right  hand  into  the 


Fig.  55^. — lotroductKiu  ul  the  Icli  Libiic.  roUtioD  oo  its  long  i 


Fig.  561. — lk)lh  blades  joined  by  the  lock  after  the  rotation  of  the  right 
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Fig.  562. —  The  grip  on  the  forcep*. 


Fig.  563. — The  dlreclion  of  ihe  forceps-handles  at  ihe  inferior  strait  (Hodge). 
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vagina,  the  left  blade,  grasped  at  tlie  lock  by  the  left  hand  as  a 
pen,  is  held  perpendicularly  to  the  woman's  body,  with  the  tip 
of  the  blade  opposite  the  vulva.  The  tip  uf  the  blade  is  inserted 
in  the  vagina,  and  is  pressed  backward  along  the  jxrlvic  floor 
toward  the  sacrum.  The  blade  is  then  rotated  outward  on  its 
long  axis  to  bring  it  in  apposition  with  the  posterior  inclined  plane 
of  the  pelvis,  and  to  escape  the  promonturj'  of  the  sacrum  :  the 
handle  is  depressed  and  the  tip  of  the  blade  is  thus  elevated  into 
the  uterine  cavity,  the  fingers  of  the  right  hand  in  the  vagina 
guiding  the  blade  and  protecting  the  soft  parts  ;  final!)',  the  handle 
is  carried  to  the  left  side  in  order  to  engage  the  tip  of  the  blade 
over  the  curve  of  the  child's  head.  The  right-hand  blade  is  in- 
troduced in  a  similar  manner,  substituting  the  right  for  the  left. 


Fig.  564. — The  diieclioii  of  the  forceps  haiiiili-s  wiili  ihe  head  at  the  iU|>ehor  strait 

of  course,  in  the  foregoing  description.  As  the  blades  lie  after 
their  insertion  it  is  ini]jiis.sible  t<i  lock  them,  lor  both  of  them  have 
ascended  the  posterior  inclined  plane  of  the  pelvis,  after  being 
rotated  outward  on  their  long  axes.  It  is  necessary  to  bring  one 
of  them  forward  toward  the  region  of  the  acetabulum,  if  the 
head   lies   in   the  oblique  position,  before  the  blades  will    lock. 
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Obviously,  the  blade  to  be  rotated  forward  within  the  pelvis 
differs  with  the  different  positions  of  the  presenting  part.  In  the 
left  occipito-anterior  position  of  a  vertex  presentation  the  right- 
hand  blade  must  be  rotated  forward,  the  left-hand  blade  lying  as 
it  was  when  first  introduced.  To  rotate  the  right  blade  the 
handle  is  lightly  supported  by  the  fingers  of  the  right  hand,  while 
the  first  two  fingers  of  the  left  hand  are  inserted  under  and  to  the 
outer  side  of  the  heel  of  the  blade  and  gently  pry  it  upward, 
outward,  and  then  inward.  If  the  operator  finds  it  more  con- 
venient, he  may  reverse  the  hands.  If  there  is  difficulty  in 
locking  the  blades,  a  depression  of  both  handles  toward  the 
perineum  often  facilitates  their  conjunction. 


Fig.  565. — The  grip  on  the  forceps  mnd  the  direction  of  traction. 


The  handles  being  approximated  and  the  blades  joined,  the 
operator  takes  the  grip  upon  the  instrument  shown  in  figure  565. 
The  forefinger  of  the  right  hand  is  kept  extended  against  the 
child's  scalp  to  detect  the  first  inclination  on  the  part  of  the  in- 
strument to  slip.  Too  great  compression  of  the  child's  head 
may  be  avoided  by  placing  a  folded  towel  between  the  handles, 
and  by  using  the  slack  of  this  towel  to  cover  the  shoulders  of 
the  forceps-handles,  the  operator  saves  his  fingers  from  excessive 
fatigue  and  even  bruising.  The  grip  represented  in  figure  565, 
with  pressure  exerted  downward,  outward,  and  on  the  ends 
of  the  handles  upward,  enables  the  operator  to  impose  upon 


f^6'  S''?- — The  exlratlioii  . 


Fig.  569.— The  extraciion  of  the  head  from  the  vulvar  orifice  :   lourlh  stage. 
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the  head  a  movement  currcspondiny  with  the  axis  of  the  parturient 
canal.  If  traction  were  made  directly  outward  by  pulling  straight 
upon  the  forceps-handles,  much  of  the  force  would  be  lost  by 
dragging  the  head  against  the  symphysis  pubis. 

In  making  traction,  nature  should  be  imitated  as  closely  as 
possible,  the  intervals  between  one's  efforts  corresponding  to  the 
usual  intervals  between  the  pains,  and  the  traction  lasting  for 
about  a  minute.  In  the  intervals  of  rest  the  blades  should  be 
loosened,  or  even  unlocked,  to  spare  the  fetal  head  from  long- 
continued  an<i  uniiiterrupttd  compression.  The  force  should  be 
exerted  by  the  mu.scles  of  the  shoulders  and  arms.  It  is  inad- 
visable to  throw  the  weight  of  the  trunk  upon  the  forceps  and 
it  is  absolutely  inexcusable  to  utilize  the  muscles  of  the  back  and 
legs,  plus  the  weight  of  the  body,  b)-  bracing  the  feet  against 
the  bed  while  pulling  upon  the  forceps.  The  tractive  force  should 
take  a  different  direction  as  the  head  progresses  along  the  par- 
turient tract.  When  the  forceps  is  at  rest,  the  direction  of  the 
handles  is  a  gootl  indication  of  the  direction  in  which  the  ne.vt 
traction  should  be  made  ;  as  the  head  descends  the  birth-canal 
and  appears  at  the  vulvar  orifice,  distending  the  perineum,  cart 
should  be  exercised  to  moderate  the  tractive  force,  otherwise  the 
head  might  be  violently  pulled  out  through,  in.stead  of  over,  the 
perineum.  When  the  degree  of  distention  is  reached  shown  in 
figure  566,  the  grip  on  the  forceps  is  changed.  The  handles  are 
seized  in  the  right  hand,  as  shown  in  figure  566,  the  operator 
standing  to  one  side  of  the  patient.  Instead,  now,  of  making 
traction,  the  forceps-handles  with  each  pain  are  lifted  and  carried 
up  over  the  woman's  abdomen,  veri,-  little  force  being  employed. 
The  outspread  fingers  and  thumb  of  the  left  hand  push  the  head 
away  from  the  perineum  and  guide  it  upward  under  the  pubic 
arch.  When  the  pain  pas.ses  off,  the  forceps-handles  are  allowed 
to  sink  again.  Finally,  just  before  the  head  emerges,  the  grip  on 
the  instrument  is  again  changed  so  that  the  handles  may  be 
almost  laid  on  the  woman's  abdomen  (Fig.  569).  Used  in  this 
way  there  is  no  better  safeguard  for  the  integrity  of  the  perineum 
than  the  obstetric  forceps. 

In  the  description  of  the  application  of  the  forceps  it  has 
been  a.ssumcd  that  the  head  is  in  a  normal  oblique  position  o\  a 
vertex  presentation  and  that  the  blades  of  the  instrument  arc 
applied  to  the  sides  of  the  fetal  head,  where  they  do  the  least 
damage,  and  to  the  cont>>ur  of  which  their  cephalic  curve  has 
been  adjusted.  It  often  hap[x.ns,  however,  that  the  head  occu- 
pies an  abnormal  position,  and  the  question  arises  whether  the 
forceps  shall  be  applied  at  the  sides  of  the  maternal  pelvis,  where 
the  blades  are  not  likely  to  injure  the  woman,  or  whether  an 
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attempt  must  be  made  to  adjust  the  blades  to  the  sides  of  the 
fetal  head  regardless  of  the  additional  risk  to  the  mother.  If, 
for  example,  the  head  is  transverse,  as  it  usually  is  when  detained 
at  the  pelvic  inlet  in  a  contracted  pelvis,  one  blade  must  lie 
behind  the  symphysis  and  the  other  in  front  of  the  promontory 
if  they  are  to  be  placed  at  the  sides  of  the  fetal  head.  It  is  pos- 
sible to  so  adjust  them,  if  one  possesses  manual  dexterity  and  is 
skilled  in  the  use  of  the  forceps,  but  there  is  always  a  danger  of 
perforating  the  posterior  uterine  wall  in  the  attempt.  It  is  better 
under  these  circumstances  to  place  the  blades  obliquely,  the 
posterior  behind  the  promontory  of  the  occiput,  the  anterior  in 
front  of  the  chin  and  mouth.  By  this  adjustment  the  fetal  head 
is  not  likely  to  be  so  badly  damaged  as  if  the  forceps  were 
applied  directly  over  the  face  and  the  occiput,  the  anterior  rota- 
tion of  the  latter  is  facilitated,  and  the  woman  is  subjected  to  no 
extra  risk. 

It  is  not  infrequently  necessary  to  apply  the  forceps  to  the 
head  in  a  normally  oblique  position,  but  with  the  occiput  directed 
posteriorly.  As  the  head  descends,  anterior  rotation  should 
occur,  and  it  is  to  be  considered  whether  the  grip  of  the  instru- 
ment will  interfere  with  the  rotary  movement  of  the  head  upon 
the  pelvic  floor.  As  a  rule,  it  does  not  if  the  precaution  is  ob- 
served to  disengage  the  blades  completely  from  each  other  by 
unlocking  them  cifter  each  tractive  effort.  As  soon  as  rotation 
is  accomplished,  the  forceps-blades  lie  over  the  occiput  and  the 
face ;  they  must,  therefore,  be  rotated  into  their  appropriate 
positions  over  the  sides  of  the  head,  or,  if  it  is  diflicult  to  do  this, 
they  should  be  withdrawn  and  reinserted.  To  give  a  concrete 
example  :  In  a  right  occipitoposterior  position  of  a  vertex  pres- 
entation the  two  blades  of  the  forceps  are  inserted  along  the 
posterior  walls  of  the  pelvis  to  either  side  of  the  promontory ; 
the  right  blade  is  then  rotated  forward  until  it  lies  under  the 
right  acetabulum.  As  the  occiput  rotates  forward  after  encoun- 
tering the  resistance  of  the  pelvic  floor,  the  long  anteroposterior 
diameter  of  the  head  shifts  from  the  right  to  the  left  oblique 
diameter  of  the  maternal  pelvis,  bringing  the  forceps-blades 
directly  over  the  face  and  the  occipital  protuberance.  The  left 
blade  must,  therefore,  be  rotated  forward  and  the  right  backward, 
or,  if  it  is  difficult  to  rotate  the  blades,  they  must  be  withdrawn 
and  reinserted  as  for  a  right  occipito-anterior  position  of  a  vertex 
presentation. 

If  the  occiput  rotates  into  the  hollow  of  the  sacrum,  the  head 
should  be  extracted  from  the  vulvar  orifice  by  the  following 
manoeuver :  The  forceps-handles  are  raised  gradually  and  inter- 
mittently until  almost  the  largest  diameters  of  the  head  have 
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Fig-  il^ — Over-distention  of 
the  perineum  in  persistent  occipito- 
poaterior  deliveriei ;  the  no«e  reits 
nnder  the  puUc  arch.  The  blades 
lat  th»  point  should  be  depressed. 


escaped  ;  then,  instead  of  continuing  tlic  elevation,  the  left  hand 
firmly  supports  the  head  through  the  perineum  and  the  forceps- 
handles  are  depressed,  turning  the  fetal  face  out  from  behind  the 
symphysis.  In  this  way  the  perineum  aiid  pelvic  floor  are  some- 
what relieved  of  the  tremendous  strain  imposed  upon  them  in  a 

persistent  posterior  position  of  the 
occiput.  In  applying  the  axis- 
traction  forceps,  the  bars  are  closed 
ag'ainst  the  blades,  which  are  in- 
serted in  the  ordinary  manner. 
After  adjusting  the  blades  to  the 
sides  of  the  child's  head  if  possible, 
or  in  an  oblique  diameter  of  the 
pelvis,  the  blades  are  locked  ;  the 
pin-lock  of  Tarnicr's  instrument  is 
screwed  moderately  tight ;  the  con- 
necting bar  between  the  handles  is 
thrown  across,  locked,  and  screwed 
until  the  blades  take  a  finn  but  not 
too  forcible  grip  on  the  fetal  head. 
The  traction  bars  arc  then  si>rung 
loose  at  their  lower  end  and  the  handle  is  adjusted  to  them  and 
locked.  Traction  should  be  made  in  a  line  as  nearly  as  possible 
coinciding  with  the  axis  of  the  pelvic  inlet — namely,  backward 
and  downward.  To  do  this  even  approximately  the  woman  must 
be  placed  upon  a  bed  or  table  with  her  buttocks  projecting  well 
beyond  the  edge  and  the  axis-traction  handle  of  the  forceps  must 
be  pulled  downward  and  backward  as  far  as  possible.  To  pro- 
tect the  perineum  from  injury  by  the  traction  rods  a  Sims  specu- 
lum should  be  held  in  place  during  the  tractive  efforts.  Between 
the  tractions  the  bar  joining  the  handles  should  be  unscrewed  and 
thrown  out  of  place  and  the  pin-lock  should  be  unscrewed,  thus 
relieving  the  fetal  head  from  continued  pressure.  As  soon  as  the 
fetal  head  has  descended  well  into  the  pelvic  cavity  the  axis-trac- 
tion principle  becomes  unnecessary.  The  handle  should,  therefore, 
be  removed,  the  bars  fastened  in  their  places  by  the  blades,  and 
the  forceps  used  as  an  ordinary  instrument  or  else  withdrawn  and 
replaced  by  a  Simpson  forceps.  Statistics  as  to  the  frequency  of 
forceps  operations  have  neither  interest  nor  value.  They  vary 
enormously  in  different  clinics,  in  different  classes  of  society,  and 
in  the  hands  of  different  operators.  The  author  is  an  advocate  of 
the  frequent  use  of  forceps,  believing  that  more  harm  arises  from 
inordinate  delay  in  labor  to  mother  and  infant  than  can  be  traced 
to  the  use  of  the  instrument  in  careful  and  skilful  hands.  The 
mortality  of  a  forceps  operation,  per  se,  should   be  «//.     The 
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Fig.  571. — Axis-traction  forceps ;  head  at  the  superior  strait. 


Fig.  572. — Axis-traction  forceps ;  head  in  the  pelvic  cavity. 
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most  friglitful  damage,  liowever.  has  been  inflicted  upon  both 
motlicr  and  ciiild  by  the  unskilful  and  careless  use  of  the  instru- 
ment. The  pelvic  joints  have  been  sprung  apart  by  too  forcible 
traction  ;  the  lower  uterine  segment  with  an  undilated  os  has  been 

caught  in  the  grip  of  the 
blades  and  has  been  cut 
through  into  the  peritoneal 
cavity ;  the  posterior  wall  of 
the  lower  uterine  segment  has 
beciT  perforated  by  tiie  tip  of 
one  blade  ;  the  child's  scalp 
has  been  cut  and  a  forceps- 
blade  forced  between  its  scalp 
and  the  skull  ;  in  an  attempt 
to  apply  forceps  to  the  breech 
in  the  mistaken  notion  that 
it  was  the  liead,  the  tip  of 
a  forceps-blade  lias  torn  the 
perineum  of  a  female  infant 
into  the  rectum ;  the  vaginal 
vault  has  been  perforated  and 
the  vaginal  walls  deeply  cut, 
and  frei[ucnlly,  indeed,  is  the 
perineum  torn,  often  into  the 
rectum,  by  a  failure  to  elevate  the  handles  sufficiently  and  to 
moderate  the  tractive  force  as  the  head  is  extracted  from  the  vulvar 
orifice. 

EXTRACTION  OF  THE  BREECH. 

Breech  labors  are  normally  slow  and  tedious.  The  indica- 
tions for  interference  are;  delay  for  more  than  twenty-four  hours, 
rapid  and  feeble  pulse,  signs  of  exhaustion,  elevation  of  tempera- 
ture in  the  mother,  and  abnormally  slow  fetal  heart-sounds. 

Methods  of  Extraction  in  the  Order  of  their  Efficiency. — 
Manual  Method. — Sei/iiig  a  foot  by  passing  a  hand  into  the  uterus, 
extracting  the  leg  up  to  the  knee,  thus  decomposing  the  breech 
presentation  and  affording  a  convenient  handle  to  the  fetus  by 
which  to  control  the  subsequent  progress  of  labor,  is  the  best  of 
all  methods  for  extracting  the  breech,  if  it  is  practicable.  Pinard's 
suggestion  to  push  one  thigh  outward  and  backward,  thus  flex- 
ing the  leg  upon  the  thigh,  occasionally  makes  it  easier  to  grasp 
the  foot. 

Another  plan  of  manual  extraction  is  to  place  the  hand  on 
the  infant's  back,  so  that  the  little  and  fore-fingers  hook  over  the 
crest  of  the  ilium,  while  the  middle  and  third  fingers  are  cx- 


whcti  il  is  against  llic  luce,  Ihe  kiier  may 
be  bent  by  pressure  in  the  popliteal  space 
(modified  from  I'aratwuf  and  Varnierj. 
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Fig.  574. — Maniul  extraction  of  breech. 


Fig.  575 — Forceps  on  breech. 


Fig.  576. — Fillet  on  breech. 
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Fig.  577. — Fillet  carrier. 
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tended    along    the    spine.      This    is    not    so    good.      For    both 
manfjeuvers  tiie  patient  niu.st  be  anesthetized. 

Forceps. — If  the  breech  is  low  in  the  pelvic  canal,  and  it  is 
impossible  to  pass  the  hand  into  the  uterine  cavity  to  seize  a 
foot,  it  may  be  most  conv-eiiient  to  apply  forceps  over  the 
trochanters.  By  avoiding  compression  of  the  handles,  and 
simply   making    traction    by    hooking    one's    fingers    over   the 
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shoulders  of  the  instrument,  the  breech  may  be  extracted  readily, 
with  no  danger  to  the  child. 

Extraction  by  Fillet. — Each  end  of  a  strip  of  bandage  about  two 
inches  witle  nv.iy  be  pa.s.sed  between  the  tliigh  and  the  abdomen 
and  hrought  ilown  in  front  of  the  external  genitalia.  If  drawn 
tight,  tile  loop  of  the  bandage  is  in  contact  with  the  child's  sacrum. 
X  firm  and  convenient  grip  is  thus  taken  upon  the  breech.  Tlic 
fillet  is  very  difficult  to  apply  with  the  fingers.     A  fillet-carrier. 
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shown  in  figure  577,  makes  the  application  much  easier.  An 
anesthetic  is  required.  This  plan  is  excellent  if  the  manual  extrac- 
tion is  impossible,  or  if  it  is  considered  inadvisable  to  use  forceps. 
Blunt  Hook. — This  instrument  is  passed  between  the  thigh 
and  the  abdomen.  It  is  an  extremely  dangerous  instrument  for 
the  infant  It  is  very  likely,  indeed,  to  fracture  the  thigh  or  to 
perforate  the  groin.  Its  use,  therefore,  is  not  recommended,  and 
is  never  resorted  to  by  the  author  unless  the  child  is  dead. 


THE  ARTmOAL  DILATATION  OF  THE  CERVICAL  CANAL. 

It  is  necessary  to  dilate  the  os  artificially  in  cases  of  rigidity  of 
the  cervix,  or  when  it  is  desired  to  hasten  labor  for  any  purpose. 
The  OS  may  be  dilated  by  Barnes'  bags,  by  graduated  bougies, 
by  the  fingers,  by  pulling  the  head  down  with  forceps,  by  taking 
hold  upon  a  foot  or  leg  m  a  breech  presentation,  by  multiple  in- 
cisions, or  by  branched  dilators. 

Hydrostatic  Dilatation. — For  this  purpose  rubber  bags  of  a 
fiddle  shape  and  of  graduated  sizes  are  most  convenient  (see 
Fig.  579).  It  is  desirable  to  have  the  largest  bag  larger  than 
that  ordinarily  sold  in  the  shops — ^that  is,  four  sizes,  the  largest 
one  made  specially.     To  insert  one  of  these  rubber  bags,  it  is 


Fig.  579. — Barnes'  bag. 


rolled  upon  itself,  grasped  in  an  Emmet  curetting  forceps,  well 
smeared  with  carbolized  vaselin,  and  passed  into  the  cervical 
canal,  so  that  the  internal  os  corresponds  with  the  constriction 
around  its  middle.  The  tube  is  then  attached  to  the  rectal 
nozle  of  a  Davidson  syringe,  and  the  bag  is  distended  with 
water.  It  is  well  to  test  the  capacity  of  each  bag  outside  the 
woman's  body,  to  avoid  overdistention  and  the  danger  of 
bursting.  When  the  bag  is  filled,  the  rubber  tube  attached  to  it 
is  clipped  with  a  hemostat,  which  at  the  same  time  is  made  to 
grip  the  bed-sheet,  so  that  the  water  is  held  in  the  bag,  and  the 
tube  is  supported  firmly  in  order  that  it  shall  not  drag  the  bag 
out  of  the  cervical  canal.  Each  of  the  progressively  larger  bags 
is  inserted  in  the  same  manner,  and  allowed  to  remain  in  place 
from  fifteen  minutes  to  an  hour,  according  to  the  time  at  one's 
disposal.     As  complete  a  dilatation  of  the  os  should  be  made 


Fig.  580. — Method  of  [wrformtng  rapid  manual  dilatation  of  the  os  uteri  : 
Position  of  fingers  in  the  l>eginning  of  manual  or  digital  dilatation  of  the  cervix  uteri, 
first  position;  2,  showing  limit  of  dilatation  in  the  tinit  |>f>sitii>n ;  3,  second  position; 
4,  showing  limit  of  dilatation  in  the  second  position;  5,  third  position;  6,  limit  of 
dilatation  in  the  third  [msition;  7,  fourth  position;  8,  limit  of  dilatation  in  the  fourth 
position  ;  9,  fifth  |x>sition  ;  lO,  sixth  position  (Harris). 


Manual  Method. — The  best  manual  methods  for  the  dilata- 
tion of  the  OS  are  illustrated  in  figures  580—588.  In  Harris' 
method  tlie  fore-finger  and  thumb,  and  then  tlie  other  fingers  of 
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the  hand,  are  successively  inserted,  the  thumb  and  fingers  being 
spread  apart  as  widely  as  possible.  In  Edgar's  method  the 
dilatation  is  begun  by  branched  dilators  and  is  completed  by  the 
powerful  action  of  the  first  two  fingers  of  both  hands.     By  this 


Fig.  581. — Gau's  dilator  for  the  cervix. 


^•^    --- 


Fig.  582. — Hegar's  dilators  or  bougies. 

means  very  rapid  dilatation  of  the  os  is  possible :  the  manual 
method,  therefore,  is  recommended  in  cases  of  greatest  haste,  in 
which  it  is  only  desired  to  secure  enough  dilatation  to  make  the 
forcible  extraction  of  the  child  possible. 
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^^j:                                                          dilatation  (Edgar). 

Fig.  584. — Digital  dilatation  of  the  parturient  os.     Os  admits  one  finger.     Vaginal 
and  supravaginal  portions  of  the  cervix  present  (Edgar). 


) 
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Fie.  585. — Bimanual  dilatation  of  the  parturient  os.  Os  admits  two  fingers. 
Vaginal  and  supravaginal  portions  of  the  cervix  present ;  commencing  shortening  of 
the  cervical  canal  (Edgar). 


Fig.  586. — Bimanual  dilatation  of  the  parturient  os.     Os  one-half  dilated.      Lateral 
position  of  the  hands  (Edgar). 


fig.  5S7. — Bimanual  clilatntion  of  ihe  partarient  os.     i)i  two-thin]»  diUtcd.     Eotire 
eSuctjatnt  of  tnlcmal  os  (Edgni). 


Fig.  588. — Bimanual  dilatation  of  the  parturient  os.  External  view,  showing  position 

of  hands  (Edgar). 


"\ 
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Instrumental  Dilatation. — If  the  os  is  already  about  the  size 
of  a  dollar,  and  it  becomes  necessary  to  deliver  the  child  rapidly, 
forceps  may  be  applied  to  the  head  and  strong  traction  made. 
The  cervix  will  either  stretch  or  tear,  and  it  is  thus  possible  to 
extract  a  child  in  a  very  few  minutes  when  there  is  urgent  need 
for  rapid  delivery.  Several  two  or  more  bladed  instruments 
have  been  devised  to  dilate  the  cervix  of  a  pregnant  or  parturient 
woman.  The  best,  in  the  author's  opinion,  is  the  invention  of 
Dr.  Gau  (Fig.  581).  The  cervical  canal  may  be  dilated  by 
inserting  graduated  bougies  from  the  size  of  a  small  lead-pencil 
up  to  the  size  of  one's  wrist  or  forearm.  This  is  a  convenient 
and  effective  method,  but  it  requires  a  number  of  bougies  which 
are  scarcely  ever  carried  about  by  any  obstetrician,  and  it 
is,  therefore,  only  available  in  a  well-equipped  obstetrical  hos- 
pital. In  fifteen  to  twenty  minutes  by  this  plan  the  os  may 
be  almost  fully  dilated  or  sufficiently  at  least  to  permit  the  ex- 
traction of  the  child  by  the  forceps  if  the  head  presents,  or  by 
drawing  down  a  leg  in  a  breech  presentation. 

Multiple  Incisions — ^This  plan  is  an  old  one,  but  in  its  mod- 
em most  effective  form,  of  incisions  through  the  cervix  to  the 
vaginal  vault,  it  was  first  proposed  by  Diihrssen. '  It  is  to  be 
recommended  in  cases  in  which  there  is  need  for  the  utmost 
rapidity  in  the  extraction  of  the  child.  If  the  head  presents,  it 
is  best  to  apply  forceps  to  pull  the  head  firmly  down  against 
the  cervix,  and  then  with  scissors,  or  a  blunt-pointed  bistoury, 
to  cut  the  cervix  in  one,  two,  or  as  many  as  four  places,  until 
the  child  can  be  dragged  through  the  cervical  canal.  It  is 
necessary  afterward  to  suture  the  incisions,  which  bleed  pro- 
fusely for  a  time,  at  least.  If  the  patient  should  be  in  a  serious 
condition,  it  may  be  sufficient  to  place  one  suture  in  the  upper 
angle  of  each  incision.  This  checks  the  hemorrhage  sufficiently, 
and   promotes,    occasionally,   the   entire    repair  of  the   injury. 


VERSION. 

Version  maybe  defined  as  an  operation  or  manoeuverto  change 
the  position  of  the  fetus  />/  utero.  The  object  of  version  is  usually 
to  change  a  transverse  into  a  longitudinal  presentation,  or  to 
change  the  presentation  of  one  pole  of  the  fetal  ellipse  into  a 
presentation  of  the  opposite  pole. 

The  changes  in  the  position  of  the  fetus  are  effected  by  four 
methods — postural  treatment  of  the  mother,  external  manipu- 
lation  alone,  internal   manipulation   alone,  and  a  combination 

'  Wiener  med.  Presse,  xxxi,  33. 
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of  internal  and  external  manipulations.  As  the  child  is  brought 
to  present  by  the  cephalic  or  pelvic  presentation,  the  operation 
is  called  version  by  the  head  or  version  by  the  breech  If  the 
foot  is  seized  and  is  extracted  in  the  operation  of  version,  the 
operation  is  called  podalic  version. 

The  operation  of  version  is  an  old  one.  Hippocrates  speaks 
of  the  difficulties  encountered  when  a  child  lies  crossmse  in  the 
uterus.  He  compares  it  to  an  olive  lying  crosswise  in  a  bottle 
with  a  narrow  neck.  But  Hippocrates  believed  that  the  infant 
could  only  be  delivered  if  it  presented  head  first,  and  therefore, 
in  cross-positions  of  the  fetus,  if  the  effort  to  turn  it  with  the 
head  toward  the  maternal  pelvis  did  not  succeed,  c-mbrj'otomy 
was  to  be  performed  in  the  dreadful  manner  that  was  practised 
in  those  days — tearing  the  child  to  pieces  with  sharp  hooks. 

Among  the  aboriginal  tribes  of  Mexico  a  curious  custom  pre- 
vailed in  cases  of  difficult  labor.  A  woman  was  seized  by  the  feet, 
suspended  head  downwards,  and  vigorously  shaken.  If  the 
dystocia  was  due  to  a  transverse  position  of  the  fetus  in  ttfert?,  this 
rough  and  unscientific  treatment  might,  in  a  certain  number  of 
cases,  be  effective,  and  it  was  no  doubt  in  consequence  of  a  few 
successes  that  the  custom  had  its  origin. 

In  Japan,  before  the  country  had  reached  its  present  high 
stage  of  civilization,  it  wa^  customary  to  apply  massage  to  the 
abdomen  of  pregnant  women,  in  order  to  straighten  out  a  pos- 
sibly faulty  position  of  the  fetal  ellipse.  In  many  primitive  races 
some  form  of  version  has  been  and  is  in  vogue,  handed  down  as 
a  custom  of  ancient  origin. 

Indications  for  Version. — The  most  important  and  the 
most  frequent  indication  for  version  is  found  in  a  transverse  posi- 
tion of  the  fetus  in  utero.  In  order  to  secure  delivery,  one  or 
the  other  of  the  poles  of  the  fetal  ellipse  must  be  substituted  for 
the  shoulder,  which  usually  presents  in  a  transverse  position 
of  the  fetus. 

Contracted  pelves  are  an  indication  for  the  performance  of' 
version,  when  it  is  thought  that  the  child's  head  can  be  brought 
through  the  contracted  pelvic  canal  more  easily  with  the  small  end 
of  the  wedge  coming  first  than  last.  If  it  is  necessary  to  deliver 
the  mother  rapidly,  in  cases  of  sudden  danger,  when  the  head  is 
presenting  but  not  engaged,  as  in  eclampsia,  premature  detach- 
ment of  the  placenta,  rupture  of  the  uterus,  embolism,  and  death 
of  the  mother,  podalic  version  furnishes  the  most  rapid  means 
of  delivery.  In  malpositions  of  the  head,  as  presentation  of  the 
ear,  of  one  parietal  bone,  of  a  brow  or  face,  it  is  better  to  sub- 
stitute for  the  unfavorable  presentation  of  the  head  the  more 
favorable  presentation  of  the  breech,  which  is  secured  by  podalic 
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version,  or  by  version  by  the  breech.  In  placenta  praevia,  if  the 
head  is  presenting,  version  is  indicated,  in  order  to  bring  down 
the  breech  as  an  intrapelvic  tampon  upon  the  bleeding  placental 
site.  In  prolapse  of  the  umbilical  cord,  version  is  indicated  if 
the  cord  can  not  be  returned  into  the  uterine  cavity  and  kept 
there. 

Before  undertaking  the  operation  of  version,  it  is  quite  as 
important  to  realize  the  contraindications  to  the  operation  as 
it  is  to  recognize  the  indications.  Version  is  positively  contra- 
indicated  if  the  presenting  part  is  firmly  engaged  in  the  pelvic 
canal  and  has  passed  out  of  the  external  os ;  also,  if  the  con- 
traction-ring is  so  high  that  a  rupture  of  the  lower  uterine  seg- 
ment is  threatened  if  version  is  attempted. 

While  these  are  the  only  positive  contraindications  to  the 
operation,  the  following  conditions  may  make  it  difficult,  dan- 
gerous, or  quite  impossible : 

An  undilated  and  undilatable  vagina  ;  a  similar  condition  of 
the  cervix.  These  obstructions  may  usually  be  overcome  under 
anesthesia,  but  they  may  be  insuperable  obstacles  to  the  per- 
formance of  version. 

It  may  be  impossible  to  effect  an  entrance  into  the  uterus,  as 
when  the  liquor  amnii  has  long  been  drained  away  and  the 
uterus  is  firmly  contracted,  when  the  uterus  is  permanently 
contracted  in  what  is  called  a  tetanic  spasm,  when  there  is 
some  obstruction  on  the  part  of  the  fetus,  as  hydrocephalus  and 
spina  bifida  with  a  large  meningocele,  or  if  the  presenting  part  is 
pressed  firmly  upon  the  superior  strait.  The  last-named  difficulties 
may  be  obviated  by  placing  the  woman  in  the  knee-chest  posture. 

Prolapse  of  the  arm,  at  one  time  considered  a  serious  ob- 
stacle to  the  performance  of  version,  is  no  longer  so.  The  phy- 
sician's hand  can  readily  pass  by  the  arm,  and  indeed  it  is  some- 
times an  advantage  to  pull  the  arm  out  of  the  external  os  before 
attempting  version. 

It  may  be  impossible  to  bring  the  feet  down  in  podalic  version 
after  they  are  grasped.  This  difficulty  may  be  overcome  by 
applpng  a  fillet  to  the  foot,  and,  while  traction  is  made  upon 
it,  the  other  hand  of  the  physician  in  the  vagina  pushes  the 
shoulder  upward  and  in  the  direction  of  the  child's  head. 

Certain  conditions  may  interfere,  also,  with  the  manipulation 
of  the  external  hand  in  combined  and  in  podalic  version,  as  an 
excessive  amount  of  fat  in  the  abdominal  wall,  or  convulsions  in 
eclampsia,  epilepsy,  chorea,  and  hysteria.  On  the  other  hand, 
the  conditions  most  favorable  for  the  operation  are  :  a  uterus  dis- 
tended by  liquor  amnii,  a  dilated  os,  a  uterine  muscle  that  is  not 
irritable,  abdominal  muscles  that  are  flexible  and  thin,  and  a 
cervix  well  dilated  or  eiisily  dilatable. 
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Postural  Version — In  this  method  the  woman  is  put  in  dif- 
ferent positions  to  influence  the  position  of  the  child  in  uUro  by 
the  force  of  tjravity.  For  example,  if  the  brow  should  present, 
the  woman  should  be  turned  on  that  side  toward  which  the  fetal 
back  looks,  so  that  the  breech  ma\-  rlrop  to  that  side,  and  thus 
bring  the  vertex  to  the  center  of  the  superior  strait ;  or,  if  the 
head  should  be  tightly  fixed  \r\  the  superior  strait,  the  woman 
may  be  turned  on  that  side  toward  which  the  face  looks,  in  order 
to  promote  tlie  flexion  of  the  child's  head,  and  thus  favor  a  con- 
version of  the  brow  presentation  into  one  of  the  vertex. 

This  is  a  simple,  safe,  and  easy  means  of  performing  version. 


Fig.  589. — Diagram  of  knee-elbow  posture  for  inlenial  version.     The  lower  part  < 

the  hollow  of  the  uterus  i^  lifted  out  of  the  pelvis. 


if  it  is  practicable.  It  is  usually,  however,  unsuccessful,  and  the 
physician  must  be  prepared  to  resort  to  otlier  plans  if  it  fails. 

Version  by  external  manipulation  may  be  used  before 
labor  to  convert  a  breech  presentation  into  a  presentation  of  the 
heail,  or  to  correct  a  transverse  presentation.  When  the  child 
has  been  brought  into  the  positinn  desired,  by  a  series  of 
stroking  movements,  pads  and  a  binder  should  be  applied  to 
prevent  the  return  of  the  child  to  its  original  position.  This 
method,  while  successful  in  a  fair  proportion  of  cases,  requires 
often  an  expert's  skill  ;  a  diagnosis  of  the  position  before  labor 
has  begun  ;  the  preservation  of  the  membranes  ;  thin,  flexible 
uterine  and  abilominal  walls,  and  non-irritable  muscles. 

Combined  version  w.is  first  proposed  by  Busch.   D'Outre- 
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pont,  and  by  Dr.  Wright,  of  Cincinnati,  and  was  later  advocated 
by  Braxton  Hici<s,  of  London.  The  operation  i.s  performed  as 
follows :  The  patient  is  placed  in  the  lithotomy  position  and  is 
anesthetized.  Externally,  the  hand  nearest  the  fetal  part  to  be 
acted  upon  by  external  manipulation  seizes  this  part  through 
the  abdominal  walls,  the  operator  being  seated  facing  the  vulva. 
The  internal  hand  pushes  the  presenting  part  up  and  to  that 
side  opposite  the  fetal  part  acted  upon  by  the  external  hand. 
For  example,  in  a  shoulder  presentation,  with  the  face  of  the 
child  turned  forward  and  the  head  in  the  right  iliac  fossa, 
the  physician  seizes  the  head  with  his  left  hand,  inserts  the 
right  hand  in  the  vagina,  and 
with  two  fingers  of  this  hand 
passed  into  the  uterine  cavity 
pushes  the  child's  right  shoul- 
der upward  and  toward  the 
mother's  left-hand  side,  while 
the  head  by  external  manipu- 
lation is  pulled  downward  and 
toward  the  median  line.  In  all 
shoulder  presentations,  version 
by  the  head  should  be  pre- 
ferred to  version  by  the  breech 
in  the  combined  method,  for 
this  presentation  is  more  favor- 
able to  the  child,  and  the  head 
is  more  readily  brought  to 
present  at  the  superior  strait, 
making  the  version  easier  and 
quicker  of  performance  than  if 
the  breech  were  brought  down. 

Podalic  version  was  known  in  the  time  of  the  Roman 
Empire,  but  was  lost  sight  of  until  Ambrose  Pare  and  his 
students  revived  it  in  the  sixteenth  century.  The  operation 
is  performed  as  follows  :  Relaxation  of  the  uterus  and  of  the  ab- 
dominal muscles  is  secured  by  an  ane.sthetic.  The  lowest  pos- 
sible position  of  the  fetal  feet  is  secured  by  turning  the  mother 
on  that  side  toward  which  the  feet  point.  That  hand  which, 
midway  between  pronation  and  supination,  as  the  operator  faces 
the  woman's  vulva,  corresponds  with  its  palmar  surface  to  the 
abdomen  of  the  child  is  inserted,  in  an  aseptic  condition,  into  the 
uterine  cavity,  until  it  meets  the  anterior  foot.  This  foot  is 
grasped  by  the  first  two  fingers  and  the  thumb,  and  is  then  ex- 
tracted until  the  knee  appears  at  the  vulva. 


Fig.  590. — Version  in  dorsoposterior 
position  (Farabeuf  and  Vamier). 


782 


OBSTETRIC  OPERATIONS. 


Kig.  S9'- — D'Outrepont's  method  of  combined  venion,  modified  by  Scaiixooi. 


Fig.  591 — Combined  venion  by  the  breech. 


f'g-  593' — Combined  rersion,  Wright's  method. 


VERSIOU.  783 

The  advantages  of  resting  content  with  the  anterior  foot,  and 
of  drawing  upon  it  alone  without  seeking  for  the  other,  are  these  : 
A  further  entrance  into  the  uterus  is  unnecessary.  It  is  easier 
to  hold  one  foot  than  two.  The  other  leg  is  folded  up  upon  the 
abdomen,  and  thus  secures  a  more  thorough  dilatation  of  the 
cervical  canal.  Finally,  by  pulling  upon  the  anterior  foot  one 
is  more  likely  to  secure  a  sacro-anterior  position  of  the  breech. 
While  making  traction  upon  the  foot,  the  version  of  the  child  is 
facilitated  by  external  manipulation  of  the  head  (Fig.  596).  It 
is  occasionally  easier  to  seize  a  leg  or  the  knee  than  the  foot 
(Figs.  597,  598).     In  such  a  case  time  need  not  be  wasted  seek- 


Fig.  594. — Version  in  doiso-anterior  position,  first  stage  of  traction  on  lower  limb 
(Farabeuf  and  Vamier). 

ing  for  the  foot  Combined  version  by  the  breech  may  precede 
or  replace  podalic  version  with  great  advantage,  as  first  pointed 
out  by  Braxton  Hicks,  obviating  the  necessity  of  introducing  the 
hand  into  the  uterine  cavity  and  enabling  the  operator  easily  to 
seize  the  knee  or  foot  after  it  is  brought  near  or  into  the  supe- 
rior strait. 

As  soon  as  the  knee  is  bom,  the  operation  of  podalic  version 
is  finished,  and,  unless  there  is  some  indication  for  immediate 
delivery,  the  anesthetic  should  be  removed,  the  patient  should 
be  turned  upon  her  back,  and  should  be  allowed  to  expel  the 
child  spontaneously  until  the  umbilicus  ap[H.'ars  in  view.  The 
delay  secures  a  more  thorough  dilatation  of  the  cervical  canal, 


tig-    595 — I  'ic    upper    buitock    is       Fig.  596. — Assisting  podalic  version  bjr 
moviii);  downw:ir4  anil  liic  luwer  sboul-  external  manipulation  ^Uickiuson). 

der  rising  ( Dickinson). 

If  it  is,  the  legs  and  trunk  are  pulled  upon  forcibly,  as  shown 
ill  fij^urcs  599  and  600.  The  child's  body  being  slippery, 
should  usually  be  enveloped  in  a  towel.  VVlien  the  child  is 
born  to  the  umbilicus  the  pressure  upon  the  cord  is  great, 
and  delay  in  its  extraction  means  an  a.spl)y.via  so  deep  that  it 
is  unlikely  the  child  can  be  revived.     From  this  moment,  there- 


fig.  598 — beiziii);  a  kaet;  iii^lead  of  ibe  fuul 

following  methods  :  The  arms,  if  extended  alongside  of  the 
child's  head,  as  they  usually  are  after  version,  must  be  extracted 
in   the    following    manner :    locate    the   posterior  arm    by  the 
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position  of  the  trunk  and  shoulders.  To  deliver  the  right  arm, 
grasp  the  legs  with  the  left  hand,  the  middle  finger  above 
the  internal  malleoli,  the  index  and  middle  fingers  above  the 
external  malleoli.  Raise  the  child's  body  upward  and  outward 
over  the  mother's  right  thigh.  This  movement  should  be  suffi- 
ciently forcible  to  bring  the  r^ht  shoulder  well  down  in  the 
pelvis.  The  first  two  fingers  of  the  right  hand,  entering  ths 
vagina  in  contact  with  the  right  scapula,  are  passed  al<M^  the 
posterior  sur&ce  of  the  arm  b^ond  the  elbow,  wlKn  the  ann 
and  forearm  are  pushed  in  front  of  the  child's  &ce  as  though  the 
dbow-joint  did  not  exist    The  fh^ers  are  now  hookM  in  the 


Fig.  599. — Method  of  seizing  the 
breech. 


Fig.  600. — Method  of  seizing  both 
feet. 


elbow-joint  and  pulled  directly  downward  until  the  elbow  appears 
at  the  vulva,  the  forearm  being  flexed  by  this  movement  upon  the 
arm.  The  forearm  is  then  easily  delivered  by  extension.  The 
left  arm  is  brought  down  and  delivered  in  the  same  manner,  sub- 
stituting, of  course,  right  for  left.  The  right  hand  grasps  the 
child's  feet  and  lifts  them  over  the  mother's  left  thigh,  at  the  same 
time  rotating  them  on  their  long  axes  so  as  to  twist  the  body  and 
thus  bring  the  anterior  arm  into  the  posterior  portion  of  the  pelvis. 
The  fingers  of  the  left  hand  are  inserted  into  the  vagina  past  the 
elbow-joint.  The  arm  is  swept  forward  over  the  face,  as  though 
it  were  a  single  piece  without  the  elbow-joint.  The  elbow  is 
then  flexed,  pulled  downward,  and  the  forearm  extended  at  the 
vulvar  orifice.  Should  the  shoulders  occupy  a  transverse  posi- 
tion, either  arm  may  be  brought  down  and  delivered  first    After 
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delivering  the  arms,  the  head  may  be  extracted  by  one  of  the 
following  methods,  given  in  the  order  of  their  efficiency  and 
safet)' : 

Wigand's  Method. — la  this  inetliod  the  first  three  fingers  of 
the  supinated  liand  are  inserted  into  the  vagina,  that  hand  being 
employed  whose  palm  corresponds  to  the  abdomen  of  the  child. 
Over  the  forearm  of  this  tiand  the  child's  body  rests  astride. 
The  index-finger  of  the  hand  in  the  vagina  is  inserted  in  the 
child's  mouth,    care  being  exercised  to  avoid  the  eye-sockets. 


V 


•v«? 


dll 


Fig,   601. — Delivery  of  llie  after-coming  hear]  by  flexion  llirou^h  seizure  of  lower 
Jaw,  and  extrusion  by  means  of  prcsj>ure  in  ax\i  of  brim  (UickinsoQ). 


Sufficient  traction  is  exerted  upitn   the   lower  jaw  to  secure  and 

»  maintain  fle.xion  of  the  head.  The  disengaged  hand  now  locates 
the  head  through  the  abdominal  wall  above  the  pubes,  and 
delivery  is  accom])lished  by  suprapubic  pressure  in  the  axis  of 
the  parturient  canal,  and   bj-  the  elevation  of  the  child's   body 

I  toward  the  mother's  abdomen. 
Mauriceau's  JVlethod. — One  hand  is  in.serted  in  the  vagina,  as 
described  above,  and  one  finger  is  placed   in  the  child's  mouth. 
The  other  hand  is  jiassed  along  the  child's  back  until  tlie  mitldle 
finger  rests   upon  the  occipital   protuberance.      The   inde.x-   and 


Fig.  603. — Second  step  of  the  Mauriceau  method. 

while  the  traction  upon  the  shoulders  extracts  the  head  in  the 
direction  of  the  parturient  canal.  As  the  head  descends  upon 
the  pelvic  floor,  the  child's  body  is  carried  upward  toward  the 
mother's  abdomen.      Properly  directed  suprapubic  pressure  by 
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an  assistant  increases  the  efficiency  of  this  method,  and  makes  it, 
indeed,  the  most  effective  of  all  methods  in  extracting  the  after- 
coming  head.  Combined  with  the  Walcher  posture  in  the  mother 
it  should  be  the  method  of  election  in  cases  of  contracted  pelvis. 
Prague  Method. — The  child's  ankles  are  grasped  with  the 
right  hand  pronated,  the  middle  finger  being  placed  between  the 
legs  just  above  the  internal  malleoli,  the  index-  and  ring-fingers 
above  the  external  malleoli.  The  index-finger  of  the  left  hand 
is  flexed  over  one  clavicle,  and  the  remaining  fingers  of  the  same 
hand  over  the  other  clavicle.  Traction  directly  downward  is 
now  made  with  both  hands  until  the  perineum  is  well  distended. 


Fig.  604.— The  method  of 
extracting  the  trunk. 


Rg.  605. — The  Prague  method  of  extracting 
head. 


The  right  hand  then  loosens  its  hold  upon  the  ankles,  and  again 
grasps  them  as  described  above,  but  approaching  them  at  their 
anterior  surface.  The  child's  feet  are  now  in  contact  with  the 
back  of  the  right  hand.  The  feet  are  then  raised  by  a  circular 
movement  toward  the  mother's  abdomen,  while  the  left  hand  as 
originally  placed  is  used  as  a  fulcrum,  around  which  the  head 
moves  until  it  is  finally  forced  out  of  the  parturient  outlet  by  a 
lever-like  movement  on  the  part  of  the  child's  body. 

Forceps. — An  assistant  should  raise  the  child's  body,  sup- 
porting its  arms  and  legs,  and  thus  keeping  them  out  of  the  way 
of  the  operator,  who  rapidly  applies  the  blades  to  the  sides  of  the 


Fig.  606. — Devenler's  method  of  extraction  of  (lie  after-coming  head  and  •mu 

(Uickinson). 


and  need  not  be  extracted  first.  The  body  is  pulled  directly 
downward  toward  the  ground,  until  the  shoulders  descend  and 
press  upon  the  pelvic  floor.       'I'll'*  '^hild's  body  is  then  carried 
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carried  well  under  them.  The  operation  is  only  possible  under 
the  most  favorable  conditions,  and  is  not  always  to  be  relied  upon. 
It  has,  however,  the  merits  of  simplicity  and  rapidity. 


EMBRYOTOMY. 

Embryotomy  is  a  mutilating  operation  upon  the  fetus.  The 
term  is  generic, and  includes  the  following  operations:  Craniotomy, 
decapitation,  evisceration,  and  amputation  of  the  extremities. 

Craniotomy — In  this  operation  the  child's  head  is  perforated, 
the  contents  evacuated,  and  the  head  thus  diminished  in  size. 
The  forcible  e.xtraction  of  the  evacuated  head  is  often  also  a  part 
of  the  operation.  The  operation  may  be  indicated  upon  a  dead 
or  upon  a  living  child.  In  the  former  case  the  indications  for 
the  operation  may  be  comparatively  trivial.  If  the  mother  can 
be  saved  any  additional  risk  or  suffering  by  the  rapid  delivery  of 
the  mutilated  child,  craniotomy  is  not  only  justifiable,  but  advis- 
able. In  case  of  prolapse  of  the  umbilical  cord,  with  a  con- 
tracted pelvis,  the  commonest  condition  that  calls  for  craniotomy 
upon  a  dead  infant,  it  is  far  better  to  open  the  head  and  to  deliver 
the  child  easily  with  a  cranioclast,  than  to  apply  the  forceps  to  the 
head  at  the  superior  strait  and  to  subject  the  mother  to  the 
delay,  pain,  and  danger  of  a  prolonged  forceps  operation,  when 
nothing  is  to  be  gained  by  it. 

Craniotomy  upon  the  living  child  is  only  justifiable  in  excep- 
tional circumstances.  To  condemn  this  operation,  however, 
unreservedly  and  without  exception  is  a  mistake.  In  cases  of 
difficult  labor,  if  the  pelvis  is  contracted  or  the  child  over- 
grown, and  the  physician  must  make  a  choice  between  Cesa- 
rean section,  symphysiotomy,  or  craniotomy,  if  he  has  no  skill 
in  surgical  work  and  is  unable  to  procure  expert  assistance,  it  is 
better,  unquestionably,  to  sacrifice  the  child  for  the  mother's  sake, 
rather  than  to  attempt  a  serious  surgical  operation,  amid  un- 
favorable surroundings,  and  performed  by  an  unskilful  operator 
whose  mortality  must  be  very  great. 

Every  attempt  must  be  made  to  avoid  the  destruction  of  a 
living  child,  of  course ;  and  if  the  operator  feels  himself  pos- 
sessed of  sufficient  skill  to  attempt  the  more  serious  operations 
of  Cesarean  section  and  symphysiotomy  with  fair  prospect  of 
success,  or  if  he  can  summon  to  his  aid  an  expert  obstetric  or 
abdominal  surgeon,  he  should  not  think  of  performing  crani- 
otomy upon  the  living  child.  But  under  certain  circumstances 
craniotomy  upon  a  living  infant  is  a  justifiable  operation,  and 
one  not  to  be  unreservedly  condemned. 


Fig.  607. — A,  Sharp  book  or  croicliei ;    B,   Udu>lt.-loci|ue':>  cephaloinbc. 

or  cniiiioclast,  and  a  liead  crusher  in  its  various  forms  of  ceplialo- 
tribe,  ba.siotribc,  or  basilyst. 

Perforators. —  Die  best  perforator  is  Blot's.  Smellie's  perfora- 
tor or  Hodge's  scissors  answer  the  purpose  well  enough,  and  in 
the  absence  of  an  instrument  specially  devised  for  tlic  purpose, 
any  lonfj.  sharp-pointed  scissors  ser\'es  admirably. 

Head  Selzers  or  Cranioclasts. — This  instrument  was  invented 
by  Sir  James  V.  Simpson.     It  has  been  much  improved  by  Carl 
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Vvg.  608. — Smellie's  perforator. 


Fig.  609. — Blot's  perforator. 


Fig.  610. — Oldest  form  of  cranioclast. 


Fig.  611. — Simpson's  cranioclast. 


Fig.  612. — Braun's  cranioclast. 


Fig.  613. — Cranioclast  modified  by  the  author. 


794 


OBSTETRIC  OPBRATtONS. 


Fig.  614. — ^Hidc*'  cephalotribe. 


Fig;  6i5.^T«niier's  buiotribe. 


Fig.  616. — Tarnier's  basiotribe 
(separate  parts). 


Fig.  617.— The  second  blade  of  the 
basiotribe  has  crashed  the  sinciput. 
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Braun  and  the  author  has  added  to  the  latter  instrument  a  pelvic 
curve,  which  facilitates  its  application  at  the  superior  strait.  The 
cranioclast  is  made  with  two  blades  :  one  for  insertion  inside,  the 
other  outside,  the  skull.  The  handles  are  provided  with  a  screw 
and  nut  to  bring  them  close  together,  so  as  to  give  the  blades  a 
powerful  grip  upon  the  skull. 

Head  Crushers  or  Cephalotribes. — The  cephalotribe  is  the  in- 
vention of  the  younger  Baudelocque.  It  is  simply  a  heavy, 
powerful  forceps  with  the  handles  screwed  together  so  as  forci- 
bly to  compress  the  skull  between  the  blades.  The  best  cephalo- 
tribe is  Tamier's  basiotribe,  which  combines  a  perforator  and  a 
powerful  head  crusher. 

Other  modem  instruments  for  the  extraction  of  the  mutilated 


Fig.  6itS. — Perforation  of  the  head  begun  :  the  right  hand  is  gra.sptng  the  handles 
of  the  instrument.  The  tips  should  not  be  separated  until  after  they  have  entered 
the  fontanel  (Dickinson). 

head  are  Simpson's  basilyst  and  Van  Huevel's  laminator.  The 
latter  is  designed  to  saw  off  the  face  and  the  occipital  protuber- 
ance. A  wire  ecraseur  answers  the  purpose  perfectly  well,  as 
was  shown  by  Barnes.  In  addition  to  these  instruments,  the 
operator  needs  a  heavy  volsella  forceps  and  a  large  metal  catheter 
to  break  up  the  brain  and  to  wash  it  out  of  the  skull. 

The  technlc  of  the  operation  is  as  follows :  The  woman 
should  be  anesthetized  not  so  much  because  the  operation  is 
painful  or  prolonged,  but  to  spare  her  the  sight  of  her  mutilated 
infant.  The  patient  is  placed  in  the  lithotomy  position,  and 
brought  well  to  the  edge  of  the  bed  or  table  on  which  she  lies. 
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The  vagina  is  scrubbed  with  tincture  of  green  aos^  and  bot 
water  on  plec^ets  of  cotton.  Following  this,  a  douche  of 
Uchlorid  solution,  i  :400O,  is  given.  The  child's  scalp  is  thea 
seized  by  a  strong  volsella  forceps,  which  is  handed  to  an 
assistant,  who  pulls  upon  the  instrument  firmly,  so  as  to  fix  tiie 
head  at  the  superior  strait  The  operator  then  inserts  two 
fingers  of  his  left  hand,  made  asqitic,  and  feels  for  a  suture  <»-  a 
fontanel.  The  perforator  is  then  inserted  into  the  vagina,  aloi^ 
the  palmar  surface  of  the  fingers,  and  is  plunged  into  the  skoU 


Fig.  619. — The  head  after  delivery  by  the  cranioclast. 


at  a  point  upon  which  the  finger-tips  rest — that  is,  through  a 
fontanel  or  a  suture.  When  it  has  entered  the  skull  the  per- 
forator is  twisted  about  in  all  directions,  in  order  to  break  up  the 
brain  and  is  also  opened  in  several  different  directions  to  enlarge 
the  opening  in  the  skull.  The  large  catheter  is  next  inserted  and 
attached  to  a  Davidson  syringe.  A  column  of  water  is  injected 
into  the  cranial  cavity,  to  wash  out  the  remaining  brain-substance. 
Next,  if  it  is  necessary,  the  size  of  the  emptied  head  may  be 
reduced  with  a  cephalotribe.     This  is  only  called  for  in  case  of 
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extreme  pelvic  contraction,  or  in  the  presence  of  some  pelvic 
tumor  seriously  diminisliinj^  the  capacity  of  the  pelvic  canal.  In 
the  vast  majority  of  cases  a  cranioclast  should  be  used  instead 
of  the  cephalotribe.  The  internal  branch  of  this  instrument  is 
inserted  within  the  skull.  The  outer  branch  is  next  introduced  in 
the  same  manner  that  one  would  insert  a  blade  of  the  forceps. 
The  two  branches  arc  then  locked,  and  the  handles  are  screwed 
firmly  together, care  beiny  taken  that  the  internal  branch  isinserted 
deeply  within  the  cranial  cavity,  so  that  it  shall  get  a  firm  gra.sp 
upon  the  skull.  The  child  is  now  extracted  in  the  same  manner 
that  one  would  extract  the  head  with  the  forceps,  except  that 
tlie  tractive  efforts  are  made   uninterruptedly  and  with   greater 


Fig.  620. — Cniiiiocomy  on  the  nfter-coming  head :  one  method  of  [lerforating 

(Dickinson). 


force.  In  certain  cases  it  is  sufficient  simply  to  perforate  the 
skull.  This  applies  particularly  to  cases  of  hydrncephalu.s.  The 
head  being  evacuated,  the  forces  of  nature  are  sufficient  to  in- 
sure the  child'.s  delivery.  If  it  is  neces.sary  to  perforate  the  after- 
coming  head,  the  perforator  may  be  in.serted  behind  the  ear,  in 
the  lambduid  suture,  under  the  chin,  through  the  roof  of  the 
mouth,  or.  possibly,  through  tlie  foramen  magtuim.  In  a  ca.se 
of  hydrocephalus  with  breech  presentation,  should  there  be  great 
difficulty  in  reaching  the'  after-coming  head,  it  is  possible  to 
evacuate  the  fluid  by  perforating  the  .spinal  column  and  passing 
a  catheter  through  the  spinal  canal  into  the  cranium. 

Decapitation. — The   chief   indication   for  decapitation    is  an 
impacted  shoulder  presentation,  in  whicii  it  is  impossible  to  do 
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version,  cither  on  account  of  the  inability  to  move  the  child  or 
because  of  the  risk  of  ruptured  uterus  owing  to  the  enormously 
distended  lower  uterine  secrnient.     The  instruments  needed  for 


Fig.  621. — Braun's  hook. 


this  operation  are  a  Rraun  hook  or  a  Ranisbotham  sharp  hook. 
The  former  is  fa.stened  firmly  over  the  child's  neck,  when  with 
two  or  three  sharp  turns  of  the  wrist  the  neck  is  broken,  and  the 

soft  structures  may  then  be 
pulled  through  with  the  hook 
alone,  or  may  be  severed  with 
scissors.  Tlie  Ramsbotham 
knife-edged  hook  is  passed 
over  the  neck,  and  by  a  rocking 
motion  is  made  to  cut  through 
all  the  tissues  of  the  neck. 

In  the  absence  of  specially 
devised  instruments  for  the 
purpose,  a  string  may  be  car- 
ried over  the  neck  and  the 
child  decapitatcil  by  a  sawing 
movement  with  tfie  string,  the 
vagina  and  perineum  being 
protected  by  a  Sims  speculum. 
Amputation  and  eviscera- 
tion are  vcr>'  rarely  indicated. 
Some  forms  of  monstrosities 
may  possibly  require  these 
operations.  .A.  long-handled 
scissors  is  the  best  instrument 
for  the  purpose. 


Fig.  622. 
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-Decapitation    with   Braun's 
hook  (Dickinsou). 


child  being  extracted  through  tl 
tion  was  suggested  for  the  first  t 


HYSEOTOMY. 

tion  of  symphyse- 
vision  of  the  cubic 
e  A  di 
ing 


SYMPHYSEOTOMY.  799 

for  the  first  time  on  a  living  woman  in  1777  by  Sigault  in 
Paris.  For  a  time  symphyseotomy  was  in  high  favor,  but  the 
mortality  that  followed  it,  and  the  accidents  which  frequently 
marred  its  success,  prejudiced  the  medical  world  against  it,  and 
it  gradually  died  out.  In  1866  the  operation  was  revived  in  Italy, 
and  from  that  time  to  1886  it  was  performed  7 1  times  with  a  death- 
rate  of  25  per  cent.  The  success  achieved  in  the  latter  years 
of  this  period  attracted  the  attention  of  the  Parisian  school  of 
obstetricians.  The  operation  was  revived  in  its  original  home, 
and  this  revival  was  followed  rapidly  by  its  adoption  throughout 
the  civilized  world.  In  the  following  three  years  there  were  74 
operations  in  the  United  States,  with  10  maternal  deaths  and 
1 8  infantile  deaths.  The  mortality  for  America  is  about  1 2  per 
cent,  but  certain  operators  abroad  have  had  as  many  as  20  cases 
in  succession  without  a  fatal  result,  and  in  Italy  54  symphy- 
seotomies have  been  performed  with  but  2  deaths.  E)ven  the 
best  records  for  Cesarean  section  do  not  equal  this,  and,  taking 
into  consideration  the  statistics  of  both  operations  throughout 
the  civilized  world,  it  may  be  said  that  Cesarean  section  is  about 
twice  as  dangerous  to  the  mother  as  is  symphyseotomy  in  the 
hands  of  a  surgeon  not  specially  trained.  The  expert  abdominal 
surgeon,  however,  with  a  thoroughly  aseptic  technic  should  have 
a  very  low,  and  about  an  equal,  mortality  in  both  operations. 

An  objection  long  urged  against  symphyseotomy,  and  one  that 
retarded  its  general  adoption,  was  that  little  space  is  gained  by  the 
separation  of  the  pubic  bones.  But  a  careful  study  of  the  subject 
on  the  living  woman  and  on  cadavera  has  shown  that  the  separa- 
tion of  the  symphysis  up  to  7  cm.  (2^  in.)  secures  an  increase  in 
the  anteroposterior,  the  transverse,  and  the  diagonal  diameters  of 
the  pelvis  of  1.4  cm.  (0.55  in.),  3.1  cm.  (1.22  in.),  and  3.5  cm. 
(1.4  in.),  respectively.  Clinical  observation,  moreover,  has  dem- 
onstrated its  utility  in  pelves  with  a  conjugate  above  7  cm.  (2^ 
in.).  This,  in  my  opinion,  should  be  the  lowest  limit  for  the 
operation.  It  is  possible  to  achieve  success  with  a  conjugate 
as  low  as  6.5  cm.  (2.56  in.),  but  in  a  pelvis  so  badly  contracted 
symphyseotomy  is  more  dangerous  than  Cesarean  section,  and 
it  is  possible  that  after  the  symphysis  is  severed  it  may  be  found 
necessary  to  deliver  the  child  by  craniotomy. 

The  Indications  for  Symphyseotomy. — This  operation  should  be 
the  alternative  of  version  in  flat,  contracted  pelves.  The  woman 
with  a  conjugate  diameter  over  seven  centimeters  should  be  al- 
lowed to  remain  in  active  labor  twenty-four  hours.  If  at  the  end 
of  that  time  the  head  is  not  engaged,  axis-traction  forceps  should 
be  applied  and  an  attempt  made  with  the  instrument  to  engage 
the  head.  If  after  some  twenty  minutes  of  intermittent  traction 
with  justifiable  force  the  head  is  not  engaged,  a  choice  must 
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be  made  between  versjoii  and  symphyseotomy.     The  former  is 

almost  always  practicable  with  a  conjugate  over  seven  centi- 
meters, but  the  mortalit)'  of  the  infajits  is  about  thirty-three  jjcr 
cent.  The  latter  practically  insures  a  living  child  but  is  distinctly 
dangerous  to  the  mother,  especially  if  the  oiJcration  must  be 
performed  in  a  private  house,  and  in  an  emergency.  Tlie  case 
should  be  laid  before  the  woman  or  her  husband,  who  should 
certainly  have  some  voice  in  the  decision.  The  only  situations 
in  practice  in  which  version  need  not  be  considered  as  an  alter- 
native to  symphy.seotomy  are  the  firm  impaction  of  the  prestint- 
ing  part  in  the  superior  strait,  and  labors  obstructed  by  a  gener- 
ally equally  contracted  pclvi.s  and  by  a  kyphotic  pelvis. 

The  Technic  of  the  Operation. — This  differs  as  one  prefers  the 
French  or  the  Italian  method.  The  latter,  to  my  mind,  is  to  be 
preferred.     It  is  quite  as  easy  as  the  direct  incision,  and  it  has 


Fig,  623. — Giilbinti's  knife  for  cutting  the  S)-niphy«i, 


Fig.  624. — Author's  knife  for  cutting  the  subpubic  ligament 

the  great  advantages  that  the  wound  is  more  readily  kept  from 
infection  after  delivery  and  that  injuries  to  the  urethra  and  blad- 
der are  more  surely  avoided.  To  perform  the  operation  accord- 
ing to  the  Italian  plan  the  technic  is  as  follows  : 

The  abdomen  and  pubic  region  should  be  cleansed  as  though 
for  an  abdominal  section.  An  incision  is  made  just  above  the 
symphysis,  about  an  inch  long,  through  the  skin,  fat,  and  super- 
ficial fascia.  The  attachment  of  the  recti  muscles  to  the  pubic 
bones  is  then  severed  by  a  transverse  cut  just  sufficient  to 
admit  the  fore-finger  behind  the  symphysis.  The  fore-finger  of 
the  left  hand  is  passed  behind  the  symphysis  and  hooked 
under  it,  while  an  assistant  inserts  a  metal  catheter  in  the 
woman's  urethra,  holding  it  down  and  a  little  to  one  side, 
usually  the  woman's  right.  The  curved  or  sickle-shaped  knife 
of  Galbiati  is  then  seized  firmly  in  the  right  hand  and  passed 
along  the  index -finger  of  the  left  hand  until  it  glides  under  the 
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symphysis.  With  an  upward  and  forward  rocking  movement  of 
the  knife  the  symphysis  is  divided.  It  will  almost  invariably 
be  found  that  this  incision  has  failed  to  divide  the  subpubic 
ligament.  To  cut  this,  a  smaller  cur\'cd  knife  is  inserted  into 
the  wound  and  pas.sed  under  the  ligament,  which  is  then  severed, 
from  below  upward,  without  difficulty.  At  this  point  in  the 
operation  there  is   usually  a  good   deal   of  hemorrhage,  which 


Fig.  625. — Subcutnneuus  Sfctioii  of  ihe  &ympliysi&. 

occasionally  is  most  alarming.  It  can  be  checked  at  once,  how- 
ever, by  packing  the  wound  firmly  with  a  strip  of  sterile  gauze. 
During  this  part  of  the  operation  two  assistants  hold  the  woman's 
thighs  equally  fie.xed  and  at  an  etiual  distance  apart  from  the 
middle  line.  l\ach  assistant  should  al.so  support  the  pelvis  by  firm 
pressure  with  a  hand  upon  the  trochanters.  If  the  child's  head 
is  presenting,  axis-traction  forceps  should  be  applied  to  it,  and  tlie 
head  slowly  and  interruptedly  extracted  along  the  parturient 
canal,  at  each  tractive  effort  the  assistants  being  warned  to  exert 

tfirm  lateral  pressure  upon  the  pelvis  to  prevent  too  great  separa- 
tion of  the  pubic  bones,  which  would  endanger  the  integrity  of  the 
sacro-iliac  joints.  As  soon  as  the  child  is  born,  the  knees  of 
the  woman  are  brought  together  and  the  thighs  are  somewhat 

SI 
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extended.  The  operator  then  cleanses  his  hands  again,  removes 
the  gauze  packing  from  the  suprapubic  wound,  inserts  a  finger 
beliind  the  sv-mpiiysis  to  see  tliat  the  bladder  is  not  nipped 
between  the  pubic  bones,  and  then  sews  together  the  abdominal 
wound  with  three  or  four  silkworm-gut  sutures.  It  is  quite 
unnecessary  to  suture  the  pubic  Ijoncs  or  the  symphysis.  A 
dressing  of  aseptic  gauze,  cotton,  and  adhesive  strips  is  applied 


Fig.  636,-^Frcnch  intrtUod  of  peifonning  symphyseotomy  (direct  inctsiioo}. 


to  the  wound.  A  firm  binder  is  placed  about  the  hips,  and 
the  woman  i.s  put  in  bed  straight  upon  her  back,  upon  an  even 
mattress,  which  should  be  firni  enough  not  to  allow  of  sagging 
where  the  woman  lies  upon  it.  It  is  an  aiivanlage  to  support 
the  sides  of  the  pelvis  with  sand-bags  during  the  woman's  con- 
valescence. They  should  be  placed  directly  alongside  the  hipa, 
extending  at  least  to  the  knees. 

The  after-care  of  a  sympliyseotomy  is  exceedingly  trouble- 
some. The  [latient  must  usually  be  catheterized,  and  much  care 
must  be  e.xerci.sed  to  keep  the  vulva  and  the  surrounding  regions 
clean.  This  is  best  done  by  slipping  a  bed-pan  under  the 
woman's  buttocks  and  rinsing  off  the  external  genitalia  two  or 
three  times  a  day  with  a  weak  solution  of  bichlorid  of  mercurj*. 
A  slip  sheet  should  be  placed  over  the  sand-bags  and  under  the 
woman's  buttocks.     The  knees  must  be  kept  bound  together, 
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and  the  woman  must  lie  quietly  upon  her  bade  for  at  least  diiee 
weeks.  If  it  becomes  necessary  to  disinfect  the  parturient  canal 
during  puerperal  convalescence,  the  legs  should  be  raised  stralqglit 
in  the  air^  without  separating  them  or  without  bending  the  kneet. 
A  bed-pan  is  then  slipped  under  the  woman's  buttocks,  and  die 
physician  can  carry  out  curetment  and  intra-utnine  doudhn^ 
with  comparative  ccmvenience. 

In  the  French  method  of  performing  symplqraeotomy  an 
'incision  is  made  directly  over  the  joint,  wUch  is  thai  cut  witih  an 
(ordinary  scalpel. 

Ayers  ^  advocates  a  subcutaneous  section  cS  the  jomt  throtq^ 
'a small  incision  under  the  clitoris,  the  joint  being  cut  with  a  probe- 
pointed  bistoury  from  above  downward  and  from  bef<H«  backward. 

It  is  asserted  that  s)mostosis  of  the  symphysis  occasionally 
complicates  the  operation.  I  suspect  that  in  the  ouyority  of 
such  cases  the  operator  has  missed  the  joint  In  view  <^  this 
possibility,  however,  a  chain  or  a  metacarpal  s^w  should  be 
among  the  instruments  i»epared  for  Uie  operation. 

CESAREAN  SECTION.* 

When  Ihe  escape  of  the  child  by  the  natural  passage  is  impos- 
sible, it  may  be  (felivered  by  an  abdominal  and  uterine  imasion. 
Cesarean  section  may  be  performed  ante-  and  pbstmortem. 

Postmortem  Cesarean  Section. — If  a  pregnant  woman  near 
term  dies  suddenly,  the  abdomen  and  uterus  may  be  cut  open  as 
quickly  as  possible,  in  order  to  deliver  a  living  infant.  It  is  said 
that  the  child  has  been  extracted  alive  twenty  minutes,  three- 
quarters  of  an  hour,  and  even  two  hours  after  the  death  of  the 
mother,  although  it  is  almost  inconceivable  that  this  should  be 
so.  The  child's  death  usually  is  synchronous  with  that  of  the 
mother,  or  follows  a  few  moments  afterward.  In  my  opinion 
rapid  version  and  extraction  preceded  by  forcible  dilatation  of  the 
cervix  is  a  preferable  method  of  delivery  in  a  woman  who  has 
died  suddenly  during  pregnancy,  and,  if  possible,  the  operation 
should  be  completed  before  death  has  actually  occurred.  The  tis- 
sues of  the  dying  woman  offer  no  resistance  to  the  forcible  dilata- 
tion of  the  cervix,  and  the  extraction  of  the  child  can  be  effected, 
as  a  rule,  quite  as  quickly  by  version  as  by  Cesarean  section. 

Cesarean  Section  upon  tlie  Living  Woman. — ^The  first  recorded 
Cesarean  section  upon  a  living  subject  was  performed  in  Europe 
in  the  year  1610'  ;  but  the  operation  is  probably  a  much  older 

'  "American  Journal  of  Obstetrics,"  vol.  xxxvi,  p.  i. 

'  The  name  is  not  derived  from  Cxsar,  but  from  the  Latin  description  of  the 
operation,  Cieso  malris  ultra. 

»  By  Trautmann  in  Wittenberg.     The  patient  lived  twenty-five  days. 


CESAREAN  SECTION.  805 

one,  and  was  in  all  likelihood  known  in  certain  primitive  tribes 
and  nations  in  remote  antiquity.  Until  quite  recent  times  the 
mortality  of  Cesarean  section  was  so  high  that  the  operation  was 
avoided  at  any  cost.  Among  the  procedures  devised  to  avoid  it  was 
laparo-elytrotomy,  an  oi^ntion  that  is  no  longer  justifiable.  A 
few  years  ago  in  England  the  death-rate  was  more  than  99  per 
cent  Throughout  the  civilized  world  the  mortality  was  at  least 
50  per  cent.  With  the  improvement  in  the  technic  of  abdominal 
surgery,  and  with  the  perfection  of  asepsis  in  such  surgery,  the 
statistics  of  Cesarean  section  have  steadily  improved,  until  at  the 
present  time  it  has  been  possible  to  collect  68  consecutive  cases 
with  a  mortality  of  5.8  per  cent.,  and  27  cases  with  a  mortality 
of  3.7  per  cent^  Under  favorable  circumstances  and  in  the 
hands  of  skilful  operators,  the  mortality  of  Cesarean  section  may 
be  very  low,  perhaps  below  5  per  cent.;  but  in  general  practice 
the  mortality  of  the  operation  remains  high,  and  will  probably 
continue  so.  In  America  the  mortality,  according  to  Harris' 
statistics,   ranges  from  30  to  40  per  cent. 

Varieties  of  the  Cesarean  Section. — In  1 876  Porro  '  modified 
the  operation  by  successfully  performing,  in  addition  to  the  celio- 
hysterotomy,  a  hysterectomy — that  is,  a  removal  of  the  uterus. 
The  stump  was  fixed  in  the  abdominal  wound,  and  treated  extra- 
peritoneally.  The  improvement  introduced  by  Porro  reduced 
the  mortality  one-half  by  the  prevention  of  leakage  through  the 
uterine  wound  into  the  abdominal  cavity. 

The  next  improvement  in  the  technic  was  introduced  by 
Muller,  who  advocated  a  long  abdominal  incision  through  which 
the  womb  was  delivered  before  it  was  incised.  This  prevented 
the  soiling  of  the  peritoneal  cavity  by  liquor  amnii  and  blood. 
Muller  also  advocated  the  application  of  an  Esmarch  tube  around 
the  cervix  and  broad  ligaments  to  control  hemorrhage,  but  this 
is  a  bad  plan,  as  it  predisposes  to  postpartum  bleeding  from 
relaxation  of  the  womb,  and  is  never  really  necessary.  No  con- 
striction of  the  cervix  at  all  is  required  if  the  operation  is  done 
with  sufficient  rapidity. 

The  most  important  modification  of  Cesarean  .section  in  recent 
times — or,  at  least,  the  modification  that  has  attracted  the  most 
attention,  and  has  apparently  done  most  to  improve  the  mor- 
tality of  Cesarean  section — was  that  introduced  by  Sanger.  ^ 
Sanger  was  the  first  to  propose  the  careful  and  accurate  closure 
of  the  uterine  wound  by  a  double  layer  of  sutures.     At  first  it 

'  Leopold,  "  Ueber  100  Sectiones  Cesareae,"  "  Archiv  f.  Gyn.,"  Bd.  Ivi. 
•  The  amputation  of  the  uterus  after  a  Cesarean  section  was  first  proposed  by 
Michaelis  in  1809,  and  first  carried  out  with  a  fatal  result  by  Storer,  of  Boston,  in  1868. 
»  "  Archi»  f.  Gyn.,"  Bd.  xix. 
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was  thought  necessaty  to  make  a  peritoneal  fl:^  by  exsecting  a 
portion  of  the  uterine  muscle  below  the  peritoneum.  But  it  was 
soon  recognized  that  this  was  unnecessary,  and  the  present  prac- 
tice is  to  use  simply  a  deep  and  superficial  layer  of  sutures, 
sufficiently  large  in  number  to  secure  the  accurate  and  firm  clo- 
sure of  the  uterine  wound.  The  superficial  layer  of  sutures  noay 
be  introduced  after  the  manner  of  Lembert,  but  even  this  is  not 
absolutely  necessaiy ;  if  they  are  tied  tightly  and  set  dosdy 
enough,  a  single  insertion  of  die  needle  on  each  side  of  the  wound 
insures  the  approximation  and  closure  of  the  peritoneal  covoing 
of  the  wound. 

Vaginal  Cesarean  Section. — In  1 896  Duhrssen  described  an 
operation  for  the  delivery  of  the  child  and  the  immediate  vaginal 
extirpation  of  the  uterus  on  account  of  cancer  of  the  cervix. 
The  cancer  was  curetted,  the  cervix  amputated  with  a  cauteiy, 
the  bases  of  the  broad  ligament  were  ligated  and  the  cervix  was 
separated  from  the  vagina ;  then  the  anterior  and  posterior  uterine 
walls  were  cut  upward  in  tiie  median  line  sufficiently  to  sdlow 
the  extraction  of  the  child,  the  placenta  was  extracted,  posterior 
and  anterior  culs-de-sac  were  opened,  the  uterus  was  ^lit,  if 
necessary,  in  two,  and  the  broad  ligaments  were  secured  with 
clamps  or  ligatures,  as  the  uterus  was  pulled  down.  Finally  die 
uterine  body  was  cut  away  and  extracted.  Thorn  proposes,  as 
an  improvement  of  the  Duhrssen  operation,  an  incision  of  the 
anterior  and  lateral  vaginal  vaults,  separation  of  the  cervix, 
opening  of  the  anterior  cul-de-sac,  and  tlien  a  median  incision 
of  the  anterior  uterine  wail  long  enough  to  permit  the  extraction 
of  the  child,  the  hemorrhage  being  controlled  by  forcibly  pulling 
the  uterus  down.  After  the  uterus  is  completely  emptied,  the 
posterior  vaginal  vault  and  cul-de-sac  are  to  be  opened,  the 
cervix  completely  detached,  and  then  the  broad  ligaments  are 
secured  by  clamps  or  ligatures  and  the  uterus  is  cut  away.' 

Indications  for  Cesarean  Section. — The  indications  for  this 
operation  are  relative  and  absolute. 

By  an  absolute  indication  is  meant  some  condition  which 
admits  of  no  other  method  of  delivery.  Examples  arc  furnished 
in  extreme  degrees  of  pelvic  contraction — in  a  flat  pelvis,  for 
instance,  in  which  the  true  conjugate  is  less  than  6.5  cm.  (2.56 
in.).  The  highest  grades  of  kyphosis,  osteomalacia,  spondylo- 
listhesis, and  Naegele's  pelves  also  furnish  absolute  indications 
for   Cesarean    section,  as  do    foreign    growths   obstructing  the 

'Duhrssen,  "  Der  Vaginale  Kaiserschnitt,"  Berlin,  1896;  also  "Uebcr  die 
Behandlung  des  Uteruscarcinnms  in  der  Schwangerschaft,"  "  Centralbl.  f.  Gyn.," 
•897,  p.  942.  Thorn,  "  Zur  Therapie  des  operablen  Ulerusrarcinoms  era  Ende  der 
Schwangerschaft,"  "MQnch    med.  Wochenschr.,"  No.  21,  1899. 
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pelvis,  cicatricial  contraction  of  the  vagina,  and  carcinoma  of 
the  cervix  and  of  the  rectum. 

By  a  relative  indication  for  Cesarean  section  is  meant  a  con- 
dition that  admits  of  some  other  method  of  delivery, — say,  by 
symphyseotomy  or  by  craniotomy, — but  in  which  the  question 
arises  whether  Cesarean  section  will  not  give  the  best  result  for 
mother  and  child.  In  a  case  of  this  kind  the  decision  is  difficult, 
and  should  be  left,  in  part  at  least,  to  the  woman  or  to  her  hus- 
band. Ordinarily,  the  physician  is  instructed  to  select  the 
form  of  operation  least  dangerous  to  the  woman.  E.xamples  of 
a  relative  indication  for  Cesarean  section  are  found  in  flat  pelves 
with  a  true  conjugate  above  seven  centimeters. 

Technic  of  the  Porro  Operation  or  Cellohysterectomy.  —  The 
most  favorable  time  for  a  Cesarean  section  is  about  two  weeks 
before  term.  It  is  not  necessary  to  wait  for  the  beginning  of 
labor ;  in  fact,  it  is  better  not  to  do  so  if  the  indication  for  the 
operation  is  absolute.  A  time  of  day  convenient  to  the  physi- 
cian should  be  selected,  and  all  the  preparations  should  be  made 
for  the  operation  as  for  any  other  abdominal  section.  Where  the 
surroundings  and  the  time  permit  of  it,  the  following  regulations, 
which  govern  the  abdominal  work  of  the  author  in  general, 
should  be  carried  out : 

Give  the  patient,  on  admission  to  the  hospital,  a  full  hot  bath. 
Have  her  kept  in  bed  from  the  time  slie  enters  the  hospital  until 
the  operation  is  performed.  Admini.ster  pill :  strychnin,  gr.  ^ ; 
digitalis,  gr.  \ ;  quinin,  gr.  2  ; — t.  i.  d.  before  operation.  Secure 
movements  of  bowels  by  two  drams  Rocheilc  salt  every  evening. 
Have  the  heart  and  lungs  examined.     ICxamine  urine. 

Day  before  Operation. — Diet. — Gruel  for  breakfast,  soup  for 
dinner,  milk-toast  for  supper,  one  glass  of  milk  lo  a.  m.,  4  v.  m., 
9  p.  M. 

Medicine. — Five  p.  m.,  afternoon  before  operation,  ten  grains 
sulphonal  in  half  a  glass  of  boiling  water,  cooled  down  to  tempera- 
ture that  permits  of  its  being  drunk,  if  patient  is  nervous  and 
has  been  sleepless.  Nine  p.  m.,  half  an  ounce  of  Epsom  salt  in 
a  tumblerful  of  water. 

Evening  before,  first  cleansing  of  the  abdomen,  as  follows : 

Cleansing. — i.  Sterilize  the  following  articles  for  twenty 
minutes  at  240° ' :  soft  bristle  brush  ;  absorbent  cotton  ;  one-half 
dozen  towels  ;  gauze,  unmedicated  ;  binder ;  long  gown. 

2.  The  physician,  or,  under  his  supervision,  the  nurse,  who 
cleanses  the  abdomen  must  prepare  his  or  her  hands  and  arms 
as  though  about  to  operate — namely,  remove  rings  ;  scrub  with 

*  In  the  absence  of  an  autoclave  sterilizer,  an  Ariic<l<l  hicam  st>Trili;xr  will  do. 
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brush,  hot  water,  and  tincture  of  green  soap  for  ten  minutes  in 
three  changes  of  sterile  water ;  dean  ludls  with  sterile  nail-file ; 
scrub  han^  and  arms  with  benzine  and  then  with  alcohol; 
immerse  hands  and  arms  in  bichlorid  solution  (i :  looo)  for  two 
minutes.     Then  put  on  the  gown. 

3.  The  abdomen,  from  ensiform  to  ^rmphysis,  and  bom  flank 
to  flank,  must  be  scrubbed  thoroughly  (for  at  least  ten  minutes) 
with  soft  bristle  brush,  tincture  vS.  green  soap,  and  hot  water, 
paying  special  attention  to  navel  and  to  pubic  r^^ions.  Wqpe 
off  a  razor  with  cotton  and  alcohol.  Shave  the  pulMS,  then  scrub 
the  whole  abdotnen  again  thoroughly  with  alcohol.  Cover  the 
abdomen  with  the  sterile  gauze,  and  put  on  the  Under. 

Morning  cf  the  Operatien, — Give  cup  of  beef-tea  at  7  A.  M. 
Hands  (^  nurse  or  the  doctor  cleansed,  articles  re-sterilixed,  same 
cleansing  <^  abdomen  repeated  as  described  above,  but,  in  additkMi, 
before  alcohol  scrubbing,  scrub  abdomen  with  benane ;  wrii^  out 
a  sterile  towel  in  i :  looo  bichlorid  solution,  and  cover  the  abdo- 
men with  the  towel ;  put  over  it  a  thick  layer  of  sterile  cottm ; 
^>ply  binder.  Catheterize  the  woman,  just  before  anesthetiai- 
tion,  with  sterile  glass  catheter  in  aseptic  manner.  Ghw  vs^g^mal 
douche,  I  quart  of  i  :  4000  solution,  followed  by  a  littie  sterile 
water.  If  the  bowels  have  not  opened  freely,  give  enema — % 
lunt  of  soapsuds  and  one  dram  <A  turpentine. 

Instruments  for  Hysterectomy. — ^Two  scalpels  ;  one  straight 
blunt  and  one  large  pedicle-scissors ;  eight  hemostats ;  four 
curved  large  pedicle-clamps ;  four  Keen's  hemostats ;  one  large 
and  one  small  volsella  forceps  ;  two  right  and  two  left  aneurysm 
needles ;  one  right  and  one  left  sharp-pointed  pedicle-needles ; 
four  curved  and  two  straight  needles  ;  one  tissue-forceps ;  catgut ; 
silk  ;  ten  strands  silkworm  gut. 

Dressings,  etc.,  for  Abdominal  Section. — Autoclave  No.  i  ; 
ten  towels ;  one  large  binder ;  three  pieces  gauze ;  three  pieces 
cotton  ;  two  six-inch  gauze  bandages  ;  two  sheets  ;  three  covers 
for  tables  ;  three  gowns  ;  three  caps  ;  six  brushes  ;  one  bundle 
wooden  toothpicks  for  nails ;  one  large  cover  for  basket ;  silk 
ligatures  ;  tubes  of  formalin  catgut  in  absolute  alcohol. 

Autoclave  No.  2 ;  three  small  white  basins ;  three  small 
white  pitchers  ;  one  small  nickel  pan  ;  seven  small  gauze  pads ; 
seven  large  gauze  pads ;  one  intestinal  pad  (sixteen  inches 
square). 

The  Operation. — With  a  large  scalpel  held  firmly  in  the  full 
hand,  a  free  incision  is  made  from  two  inches  above  the  umbilicus 
to  just  above  the  symphysis.  This  incision  may  be  carried  en- 
tirely through  the  abdominal  wall  in  its  upper  part,  as  the  intes- 
tines are  out  of  the  way.     The  abdominal  opening  is  enlarged 


CESAREAN  SECTION.  809 

with  scissors  downward  as  low  as  possible.  An  assistant  makes 
the  wound  gape  while  the  operator  delivers  the  womb  from  the 
abdominal  cavity.  A  sterile  towel  is  next  packed  in  the  perito- 
neal cavity  behind  the  uterus.  The  assistant  then  approximates 
the  edges  of  the  abdominal  wound  as  closely  as  possible  around 
and  above  the  cervix,  at  the  same  time  squeezing  the  latter  with 
his  outspread  hands.  With  a  few  rapid  but  light  strokes  of  the 
knife  the  operator  makes  an  incision  an  inch  in  length  through  the 
uterine  muscle,  but  not  through  the  membranes,  so  as  not  to  cut 
the  child.  Then,  with  one  rapid  movement  of  the  left  hand  and 
arm,  the  uterine  wall  is  torn  down  to  the  internal  os,  the  mem- 
branes are  ruptured,  the  placenta,  if  in  the  way,  is  detached  and 
pushed  aside,  the  child  is  seized  by  the  most  accessible  part, — 
shoulder  or  leg, — is  delivered,  and,  with  the  placenta  still  attached 
to  it,  is  dropped  into  a  sterile  sheet  spread  out  over  the  out- 
stretched arms  of  an  assistant  who  stands  directly  at  the  opera- 
tor's left  hand,  and  whose  duty  it  is  to  revive  the  child,  if 
asphyxiated,  and  to  tie  and  cut  the  cord.  Up  to  this  point  the 
operation  rarely  requires  seventy-five  seconds.  Then  follows 
an  easy  hysterectomy :  the  ligation  of  the  ovarian  arteries  and 
of  the  arteries  of  the  round  ligaments  ;  the  application  of  clamps  ; 
the  cutting  of  the  broad  ligaments  ;  the  preparation  of  peritoneal 
flaps ;  amputation  of  the  womb ;  the  ligation  of  the  uterine 
arteries  ;  and  the  oversewing  of  the  stump,  which  is  dropped. 

The  abdominal  wall  may  be  closed  by  close-set,  interrupted 
stitches, — the  easiest  plan  for  a  beginner.-^or  by  a  few  through- 
and-through,  interrupted  silkworm-gut  sutures,  which  simply 
serve  to  splint  the  wound — the  peritoneum,  the  fascia,  and  the 
skin  being  united  by  separate  running  stitches  of  catgut. 

The  tecbnic  of  the  Sanger  operation  is  the  same  up  to  the  point 
when  the  child  and  appendages  have  been  extracted  from  the 
womb  except  that  the  uterine  wall  must  not  be  torn  but  should 
be  clean  cut  with  scissors.  Then,  instead  of  amputating  the 
uterus,  the  uterine  wound  is  carefully  brought  together  by  three 
sets  of  sutures  ;  one  interrupted,  of  fine  silk,  set  about  an  inch 
apart,  inserted  under  the  peritoneum  running  across  the  lower  part 
of  the  wound  above  the  endometrium  and  emerging  on  the  oppo- 
site side  under  the  peritoneum  ;  the  second,  a  running  cat-gut 
stitch  in  two  tiers,  embracing  the  muscle  only  and  ending  oppo- 
site the  point  where  it  began,  so  that  there  '\i  but  one  knot ;  the 
third,  a  running  Lembert  stitch  of  fine  silk  in  the  peritoneum, 
beginning  above  and  running  down,  the  needle  being  inclined 
upward  at  each  insertion  to  allow  for  the  pull  downward  of  the 
suture  when  it  is  tightened  (Figs.  629  and  630). 

If  the  operation  is  performed  before  labor  has  begun,  it  is 
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advisable  to  dilate  the  cervical  canal  forcibly  from  above  with  the 
fingers  and   to  pack  it  with  a  strip  of  gauze,  the  end  of  whicb^ 
protrudes  into  the  vagina  ;  otherwise  the  undilated   canal  would 
not  give  free  exit  to  the  lochia.     The  gauze  is  removed  by  the 
vagina  at  the  end  of  24  hours. 

Fritsch's  proposition  to  make  the  incision  across  the  fundus 
uteri  from  tube  to  tube,  instead  of  in  tiie  anterior  abdominal  wall, 
is  receiving  a  practical  trial  in  Germany.'  There  seems  to  be  no 
decided  advantage  in  it  e.vcept  that  the  uterine  wound  is  a.s  far  as 
possible  from  the  cervical  canal,  and,  tlierefore,  from  subsequent 
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Fig.  629. — A,  Tlie  iiUerrupted  suiurei;     U,  the  lower  licr  of  Ihe  ruoning  catgut 

slilch. 


contamination.  But  should  leakage  occur,  the  woman  is  de- 
prived of  a  safeguard  to  which  she  has  often  owed  her  life, 
namely,  adhesions  between  the  uterine  and  abdominal  walls. 

The  Choice  of  Celiohysterectomy  or  of  Celiohysterotomy 
in  a  Case  Requiring  Cesarean  Section. — The  impression  pre- 
vails that  the  classical  conservative  Cesarean  section,  or  celio- 
hysterotomy,  is  a  safer  and  better  operation  than  the  Porro- 
Cesarean  section,  or  celiohysterectomy — the  removal  of  the 
uterus  after  the  extraction  of  the  child.  It  is  the  general  belief 
that  hysterectomy  should  only  be  performed  when  a  woman  has 
been  very  long  in  labor  and  many  futile  attempts  to  extract  the 
child  lias  been  made,  probably  infecting  the  endometrium  ;  if  there 

'  liUbl  has  riillrcted  51  cases  of  fiindal  incision  according  to  Fritidi's  method, 
"Monatschr.  f.  Geb.  u.  Gyn.,"  lid.  x,  |>.  417. 
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is  uncontrollable  hemorrhage  from  uterine  atony  ;  in  case  of  in- 
superable obstacle  to  drainage  of  the  lochia,  as  a  cancer  of  the 
cervix  or  a  bony  tumor  of  the  pelvis ;  or  in  the  presence  of  a 
uterine  tumor  which  could  only  be  removed  with  the  uterus.  It 
is  the  author's  conviction,  however,  that  celiohysterectomy  in  a 
case  requiring  Cesarean  section  is  the  preferable  operation,  with 
a  lower  mortality  and  a  greater  freedom  from  complications  not 
only  in  the  puerperium,  but  in  the  patient's  future  existence. 

It  is  easy  to  understand  the  prejudice  against  the  Porro 
operation  and  in  favor  of  the  classical  Cesarean  section,  if  one 
recalls  the  history  of  abdominal  and  uterine  section  for  the  ter- 
mination of  insuperably  obstructed  labors. 


Fig.  630. — A,  The  upper  tier  of  the  running  catgut  stitch  ;  6,  the  running  Lembert 
stitch  in  the  peritoneum. 

During  the  first  two  hundred  and  sixty-six  years  in  which 
Cesarean  section  was  practised  upon  the  living  woman  the  mor- 
tality of  the  operation  had  been  so  frightful  that  any  expedient 
to  avoid  it  was  thought  justifiable.  Induction  of  abortion  for 
deformed  pelvis,  symphyseotomy,  laparo-elytrotomy,  each  had 
its  origin  in  a  desire  to  escape  the  dangers  of  Cesarean  section, 
while,  for  the  same  reason,  much  ingenuity  was  devoted  to  the 
improvement  of  the  technic  and  to  the  invention  of  new  instru- 
ments in  the  oldest  obstetrical  operation — embryotomy. 

Finally,  in  the  spring  of  1876,  Edward  Porro  performed  the 
first  successful  celiohysterectomy  for  obstructed  labor.  This 
method  of  operating  so  obviously  avoided  the  most  fatal  dangers 
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of  the  older  plan  tlint  it  was  widely  adopted,  and  in  the  hands  of 
such  men  as  Car!  Braun,  Breisky,  I^opold,  Krassowsky,  Frank, 
Fehling,  Tail,  and  Porro  Wmsclf,  tlie  mortalitj'  of  Cesarean  sec- 
tion was  reduced  to  less  than  half  of  what  it  had  been.  Scarcely, 
however,  were  these  results  beginning  to  be  appreciated  by  the 
medical  world  at  large  when  Sanger  proposed  the  close  and , 
accurate  suturing  of  the  uterine  wound,  including  the  peritoneal' 
covering.  Coincident  almost  with  the  adoption  of  this  great 
improvement  in  the  operation  there  began  the  aseptic  era  in  ab- 
dominal surgery  and  the  appreciation  of  the  common-sense  rule 
that  Cesarean  section,  when  required  at  all,  should  not  be  post- 
poned until  the  patient  is  at  the  last  gasp,  after  every  other 
means  of  delivery  had  been  tried  in  vain. 

By  a  combination  of  three  factors — close  suturing  of  the  uter- 
ine wound,  aseptic  technic,  and  early  operations — results  were 
secured  of  such  brilliancy  as  to  throw  the  achievements  of  Porro 
and  his  followers  completely  in  the  shade.  Meanwhile,  however, 
Cesarean  section  by  celiohysterectomy  had  undergone  an  evolu- 
tion from  which  attention  was  distracted  by  the  glamour  of  the 
results  following  the  Sanger  ojieration.  All  g\-necologists  are 
familiar  with  the  improvement  in  the  technic  of  hysterectomy 
which  has  made  the  intraperitoneal  treatment  of  the  stump  a 
much  safer  as  well  as  a  much  more  satisfactory'  method  of 
ojxtrating  than  the  extra[)eritoiical  fixation  of  the  cervix.  In 
the  past  eight  years  a  number  of  Cesarean  sections  followed 
by  hysterectomy  have  been  performed  by  the  best  and  most 
modern  technic — ligating  the  arteries  of  the  broad  ligament, 
dropping  the  cer\'ix  and  sewing  over  it  a  peritoneal  flap.  It  is 
too  soon,  however,  to  collect  statistics  of  this  operation  and  to 
compare  its  results  with  those  of  celiohysterotomy.  There  are 
disadvantages,  moreover,  in  the  mere  statistical  study  of  any  sub- 
ject which  the  practical  worker  has  often  reason  to  appreciate. 
Without  an  array  of  figures,  therefore,  to  support  his  statement, 
the  author  can  say,  from  his  own  experience,  that  not  only  docs 
it  add  nothing  to  the  danger  of  a  Ce.sarean  section  to  remove  tlie 
womb,  but,  on  the  contrary,  it  diminishes  the  risk  of  the  operation, 
for  it  eliminates  the  possibility  of  postpartum  hemorrhage  and  les- 
sens enormously  the  chance  of  puerperal  infection.  Certain  com- 
]jlications  in  the  puerperium  also,  as  well  as  others  at  later  periods 
in  the  individual's  life,  are  surely  avoided  by  a  hysterectomy. 
These  are :  retention  and  decomposition  of  the  lochial  dis- 
charge, to  which  the  undilatcd  cervical  canal  does  not  give  free 
vent  if  the  operation  is  performed  before  labor ;  adhesions  be- 
tween the  anterior  uterine  and  abdominal  walls  ;  persistent  fistulx 
communicating  with  the  uterine  cavity;  rupture  of  the  uterus  in 
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subsequent  pregnancies  and  labors,  and  the  necessity  for  repeated 
Cesarean  sections  if  the  woman  is  allowed  to  become  pregnant 
again. 

In  consideration  of  these  incontrovertible  facts  it  is  clear  that 
the  statistics  of  the  future,  studied  with  discrimination,  and  tak- 
ing into  account  the  woman's  life-history,  will  demonstrate  the 
superiority  in  results  of  the  modern  Porro  operation  over  the 
conservative  classical  Cesarean  section. 

Whatever  one's  predilection  may  be  in  favor  of  hysterotomy 
or  hysterectomy,  there  are  certain  conditions  in  parturient  women 
which  forbid  a  freedom  of  choice  and  compel  the  selection  of  the 
latter  operation.  It  is  important,  therefore,  to  learn  the  propor- 
tion of  cases  in  which  the  Porro  operation  must  be  performed 
and  a  mere  hysterotomy  should  not  be  relied  upon. 

The  author's  experience  in  Cesarean  section  amounts  to 
26  operations,  performed  for  the  following  indications  :  fibroid  tu- 
mors, 2 ;  dermoid  cysts  impacted  in  pelvis,  2  ;  cancer  of  the  cervix, 
1  ;  partial  atresia  of  vagina,  2  ;  cornual  pregnancy,  i ;  contracted 
pelves,  18,  of  which  there  were  i  kyphotic  pelvis,  i  obliquely 
contracted  and  flat,  l  transversely  contracted,  15  flat  rachitic. 
Among  this  number  it  would  have  been  absolutely  necessary  to 
perform  a  Porro  operation  in  14  cases.  In  7  of  tiie  operations  for 
contracted  pelvis  tlie  patient  had  been  in  labor  many  hours. 
Futile  attempts  at  delivery  had  been  made  with  forceps,  and  in  two 
instances  by  craniotomy.  The  uterus  was  already  infected,  and 
the  birth-canal  injured  by  slipping  instruments  or  by  the  exercise 
of  unjustifiable  force  in  efforts  at  extraction.  In  one  of  the  cases 
of  impacted  dermoids  the  woman  had  been  in  labor  four  days. 
The  pelvic  connective  tissue  and  lower  uterine  segment  were  ex- 
traordinarily edematous,  and  the  endometrium  was  almost  black 
in  color.  In  the  two  cases  of  fibroids  attached  to  the  lower 
uterine  segment  a  hysterectomy  was  necessary  to  remove  the 
tumors.  In  the  cases  of  atresia  of  the  vagina  and  of  cancer 
of  the  cervix  it  was  obviously  improper  to  leave  the  womb 
behind. 

If  the  author  may  judge  by  his  experience  alone,  it  appears 
that  a  Porro  operation  is  required  in  practice  a  little  more  fre- 
quently than  the  so-called  "conservative  Cesarean  section."' 

It  is  fair  to  assume,  therefore,  that  any  physician  who  may 
be  called  upon  to  perform  a  Cesarean  section  should  always  be 
prepared  for  a  hysterectomy  as  a  part  of  a  Cesarean  section. 

Whether  the  uterus  should  be  removed  in  the  majority  of 
cases  depends  upon  one's  viewpoint  in  regard  to  the  justifiability 

'  Leopold  in  100  Cesarean  sections  performed  the  Porro  operation  twenty  nine 
times  (loc.  cU.), 
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cS  repoited  pr^^andes  in  women  who  can  otAy  be  delivered  by 
a  C^arean  section.  It  is  perfectly  plain  to  the  author's  mind 
that  a  woman  should  not  be  condemned  to  the  probability  of  a 
repeated  Cesarean  section  unless  she  herself  and  her  husband 
^nand  it  This,  however,  is  a  remote  contingency.  In  al- 
most every  case  in  which  the  subject  is  submitted  to  the  patient 
or  to  her  husband,  the  surgeon  is  urgently  requested  to  prevent 
the  possibility  of  another  o}nception. 

Even  if  it  were  possible  for  the  most  skilful  and  experienced 
operator,  dealing  with  patients  in  the  most  fovorable  ctrnditioa 
and  amid  the  best  surroundings,  to  eliminate  the  dangers  kiS 
Cesarean  section,  it  would  still  be  impossible  to  be  certain  that  a 
woman  would,  on  the  next  occasion,  be  so  situated  that  she  could 
command  the  best  attention.  Hence,  Cesarean  section  is  and  will 
remain  a  dangerous  procedure  with  a  considerable  mortality. 

Taking  into  account  the  unavcndable,  though  snmll,  mortaliQr 
of  Cesu&a  section  under  the  most  fiivorable  drcumstanoes ; 
ccmsidering,  moreover,  the  impossibility  of  alwa}rs  securing  the 
best  circumstances  in  many  cases,  it  seems  perfectly  dear  daat 
it  is  unjustifiable  to  sufagect  a  woman  with  an  insuperaUy  ob- 
structed pelvis  to  the  dangers  of  subsequent  pn^nandes  and  ci 
rq)eated  Cesarean  sections.  Once  thu  point  is  conceded,  it  is 
unnecessary  to  argue  further  for  a  hysterectomy.  No  one  can . 
contrast  in  actual  practice  the  greater  fadlity  and  rapidity  widi 
which  a  Porro  operation  can  be  done,  the  entire  freedom  from 
many  of  the  risks  of  the  puerperium  after  the  removal  of  the 
uterus,  the  impossibility  of  many  complications  that  are  likely  in 
the  Sanger  operation,  without  preferring  the  former  to  the  latter 
operation. 


PART  VII. 
THE  NEW-BORN  INFANT. 


CHAPTER  I. 
Physiology  of  the  New-bom  Infant. 

Respiration. — ^There  are  two  factors  which  explain  the  in- 
stitution of  respiration  :  (i)  External  irritation,  the  result  of  a 
change  of  environment.  The  child  is  almost  instantaneously 
transformed  from  an  aquatic  to  a  terrestrial  animal,  passing  from 
a  liquid  medium,  with  a  temperature  of  99°  F.,  to  the  air,  with  a 
temperature  of  70°  F.,  the  shock  of  this  sudden  transition  causing 
a  reflex  action  of  all  the  muscles,  including  those  of  respiration. 
(2)  The  maternal  supply  of  oxygen  being  cut  off  from  the  fetal 
blood  as  the  placenta  is  separated  or  compressed,  there  is  an  ac- 
cumulation of  CO^,  the  primary  action  of  which  is  that  of  a  stim- 
ulant to  the  respiratory  apparatus  and  to  the  brain-centers 
governing  respiration.  The  power  of  the  latter  factor  is  often 
shown  during  or  before  labor.  Should  anything  diminish  the 
supply  of  oxygen  to  the  fetal  blood,  such  as  pressure  upon  the 
cord,  there  is  an  immediate  effort  to  respire.  If  the  membranes 
are  unruptured,  liquor  amnii  is  sucked  into  the  lungs.  If  the 
head  is  in  the  vagina,  or  if  air  is  admitted  to  the  uterus  after  rup- 
ture of  the  membranes,  respiration  may  be  begun  long  before 
birth,  and  the  child  has  actually  been  heard  to  cry  aloud  within 
the  womb  (yagitus  uterintis). 

The  rate  of  respiration  at  birth  is  44  to  the  minute,  sinking 
shortly  to  35. 

The  weight  at  birth  is  about  7  V^  pounds.  There  is  a  steady 
increase  of  about  i  }i  pounds  each  month  before  and  1  pound 
after  the  fourth  month. 


Wkicht, 

Month. 

Pounds. 

I 

7-75 

2 

9-5 

3 

II 

4 

12.S 

5 

14 

6 

»S 

Wright, 

Month. 

Pounds. 

7 

16 

8 

17 

9 

18 

10 

»9 

II 

20 

12 

21 

8.5 
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There  is  normally  a  loss  of  5^  ounces,  on  the  average,  during 
the  first  two  to  five  days,  which  is  usually  made  up  by  Uie  end  of 
the  first  week.    Some  children,  however,  gain  steadily  fix>m  birdL 

Dixestlon  is  accomplished  by  the  digestive  juices,  exo^  tlie 
diastatic  ferment  of  the  pancreas  and  of  the  salivary  glands.  It 
is  partially  dependent  upon  the  bacteria  normally  present  in  die 
alimentary  tract  A  knowledge  of  the  capacity  of  the  stomach 
is  important  if  one  would  avoid  the  common  error  of  overfeed- 
ing a  new-bom  infant 

The  capacity  of  the  infant's  stomach  is,  on  the  average,  dur- 
ii^  the  first  week,  46  cc  (1.5  fl.  oz.) ;  second  week,  78  cc  (2.5 
fl.  oz.) ;  third  and  fourth  weeks,  85  cc.  (nearly  3  fl.  os.) ;  tnird 
month,  140. cc.  (nearly  5  fl.  oz.);  fifth  month,  260  cc  (about 
9  fl.  oz.) ;  ninth  month,  375  cc  (12.5  fl.  oz.). 

The  greater  the  in&nt's  weight,  the  greater  tlie  gastric 
capacity.  One  one-hundredth  di  die  bo^-we^ht  plus  <me 
gram  each  day  is  a  &irly  accurate  formula  for  the  expttamaa.  of 
gastric  capacity  in  the  new-bom.  -  In  a  child  of  noimal  we^lit 
die  capacity  should  be  one  ounce  at  birth  and  an  increase  of  <»e 
ounce  per  month  up  to  the  sixth  month,  aftier  whk^  it  is  some- 
what less  (Holt). 

The  PodtioB  of  StooMdk — -Its  axis  is  almost  loiq;itiidiBal, 
which  in  part  explains  the  fiiequent  rq^ui^tation  and  V^wnit'ii; 
of  early  infancy.  It  is  placed  high  on  the  left  side  under  the 
false  ribs,  so  that  it  is  influenced  by  the  movement  of  the  float- 
ing ribs  in  respiration. 

Excretions. — ^The  urine  is  albuminous  for  the  first  few  weeks. 
The  quantity  is  difficult  to  estimate.  It  is  always  acid  in  reac- 
tion. The  specific  gravity  is  low,  1003-5.  A  trace  of  sugar  is 
often  found  in  breast-fed  infants  and  in  those  fed  upon  an  arti- 
ficial food  containing  sugar  of  milk.  The  urine  is  voided  six  to 
twenty  times  in  twenty-four  hours.  It  does  not,  as  a  rule,  stain 
the  diapers,  and  the  mistake  may  thus  be  made  of  supposing 
none  to  have  been  voided. 

The  movements  from  the  bowels  consists  for  the  first  forty- 
eight  hours  of  meconium,  a  substance  greenish-black  in  color, 
and  consisting  mainly  of  bile-salts  and  coloring  matter.  Later, 
the  evacuations  become  light  yellow,  are  not  formed,  are  sour  in 
smell,  acid  in  reaction,  and  have  a  slightly  fecal  odor.  The  nor- 
mal frequency  of  evacuation  is  from  three  to  four  times  in  the 
twenty-four  hours. 

The  temperature  is  always  slightly  elevated  directly  after 
birth.  It  then  sinks  a  little  below  normal.  Its  subsequent  course 
is  marked  by  considerable  irregularity,  with  the  variations  usu- 
ally above  98°.  Comparatively  slight  causes  produce  high  tem- 
peratures. 
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The  eyesight  is  always  hypermetropic. 

The  pulse  beats  from  125  to  )6o  in  the  minute.  It  should  be 
counted  by  listening  to  the  beat  of  the  heart,  and  not  by  feeling 
tlie  pulse,  as  in  an  older  child  or  adult. 

The  blood  has  a  total  bulk  to  the  body-weight  of  8  percent.; 
there  are  si.\  to  seven  million.s  red  blood-corpuscles  to  the  cubic 
millimeter;  they  are  more  spherical  than  in  the  older  child,  and 
do  not  tend  to  form  rouleaux.  Shadow  corpuscles  are  abundant. 
White  blood-corpuscles  are  more  numerous,  viscid,  and  deliques- 
cent than  in  the  adult.     There  is  a  large  amount  of  hemoglobin 


Fig.  631. — The  circulation  in  Uie  young  embryo,  before  the  alrophy  of  the 
umbilical  vehicle. 


at  birth  compared  with  the  mother's  blood — 120.2  percent,  in 
the  infant  and  93.8  per  cent,  in  the  mother.  At  thirty-six  to 
forty -eight  hours  after  birth  the  percentage  of  hemoglobin  is 
highest,  iind  then  begins  to  diminish. '  The  ordinary  jaundice 
of  the  new-born  infant  is  due  to  the  superabundance  of  red  blood- 
corpuscles  which  are  destroyed  in  the  liver,  giving  rise  to  an 
excess  of  bile-pigment.  It  is  reasonable  to  suppose  that  it  may 
also  be  in  part  hematogenic,  the  destruction  of  the  red  blood- 
corpuscles  setting  free  a  certain  amount  of  coloring  matter  in 
the  biood,  which  is  directly  absorbed  by  the  tissue. 
>  Otttaneo,  "  Diss.  Inaag.,"  Basel,  1892. 
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The  heart  exhibits  a  transition  from  the  fetal  to  the  infantile 
circuiatiun  by  tlic  closure  of  the  foramen  ovale,  the  obliteration 
of  the  ductus  arteriosus,  and  the  disappearance  of  the  Eustachian 
valve  (Fijjs.  631,  632). 

The  umbilical  cord,  after  twenty-four  hours,  shows  a  line  of 
demarcation  at  its  base.  There  is  then  a  necrosis  of  the  amniotic 
covering,  a  mummification  of  the  mucous  tissue,  and  a  destruc- 


Fig,  632. — The  circulation  in  tb«  niture  fetus  before  birth. 

tton  of  its  vessels.  The  cord  drops  off  about  the  fourth  day.  Its 
detachment  is  followed  by  the  retraction  of  the  granulating 
stump  within  the  umbilical  ring. 

Abnormalities  in  the  Physiology  of  Premature  Infants. — 

The  two  main  deviations  are   low  temperature — variations  bclow^ 
98° — and  inability  to  ingest  and  digest  food. 

The  management  of  premature  infants  consists  of  incubation 
and  gavage.     In  the  absence  of  a  specially  constructed  incubator. 


Fig.  034. — Interior  view  ol  i  modilied  Auvard  inciibiitor  (tig-  633). 

mother's    milk    through   a   small   soft   catlieter  passed  into  the 
stomach  at  each  feeding.      A  more  convenient  and   quite  as  effi- 
cient a   plan   is  to  draw  the  mother's  milk  with  a  breast-pump 
I  and  to  feed   it  to  the  child  through   a  medicine  dropper,  a  few 
I  drops  being  allowed  to  trickle  into  its  mouth  at  a  time.     The 


Fig.  636. — Idleriur  view  of  the  Auvaid  inciibalot  ( Kig.  6351. 

around  the  buttocks,  and   must  be  changed   often   enough   to 
prevent  chafinjj. 

The  mortality  of  this  treatment  has  so  much  improved  the 
chances  of  a  premature  infant  that  at  six  months,  according  to 
Tarnier's  statistics,  22  per  cent,  are  saved ;  at  seven  months.  ^S 
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per  cent,  are  saved.  Charles,  ^  from  an  analysis  of  932  premature 
births,  found  that  at  six  months  10  per  cent,  were  saved  ;  at  six 
and  a  half,  20  per  cent. ;  at  seven,  40  per  cent.  ;  at  seven  and  a 
half,  75  per  cent 

Sclerema  is  a  disease  of  premature  infants,  seen  most  often 
in  lying-in  hospitals.  The  most  prominent  symptom  is  a  har- 
dening of  the  skin,  beginning  in  the  legs  and  spreading  over 
the  body,  usually  sparing  the  breast  and  abdomen.  Jaundice  or 
a  hemorrhagic  tendency  often  accompanies  it.  The  temperature 
is  very  low,  remaining  at  or  below  95°.  The  pathology  of  the 
disease  is  not  well  understood.  It  has  been  ascribed  to  edema. 
The  most  probable  explanation  is  that  the  large  excess  of 
stearin  and  palmitin  in  the  subcutaneous  fat  of  infants  solidifies 
when  the  temperature  falls  below  normal.  The  condition  is  a 
grave  one  and  is  likely  to  be  fatal.  The  treatment  consists  in 
incubation,  stimulation,  and  support. 

The  Management  of  the  New-born  Infant. — Clothing. — An 
infant  should  be  clothed  in  winter  as  follows :  A  binder,  of 
flannel  or  knit  wool,  twice  around  abdomen  ;  a  knit  shirt,  diaper, 
knit  shoes,  and  two  skirts,  the  first  flannel  (in  midsummer,  linen), 
and  finally  its  dress.  The  skirts  should  be  supported  from  the 
shoulders  by  sleeves  or  tapes.  Each  skirt  should  be  made  with 
a  body,  and  not  with  a  band.  A  knit  jacket  may  be  worn  over 
the  dress.  A  light  flannel  shawl  or  cap  is  desirable  to  protect 
the  child's  head  from  cold,  when  it  is  lifted  from  its  crib  or 
carried  to  another  room. 

As  an  infant  urinates  frequently,  the  diapers  arc  changed 
about  twenty  to  twenty-four  times  a  day.  The  buttocks  should 
be  carefully  dried  and  powdered  with  compound  talcum,  borated 
talcum,  oxid  of  zinc  and  lycopodium,  or  rice-flour  powder. 

Feeding. — Human  Milk. — The  secretion  is  established  at  the 
end  of  forty-eight  hours.  It  derives  its  origin  from  an  over- 
growth of  epithelial  cells  lining  the  ducts  of  the  mammary  glands, 
their  infiltration  with  fat,  and  subsequent  rupture.  The  specific 
gravity  is  1024-35,  the  reaction  alkaline.  Each  minute  fat- 
globule  is  surrounded  by  a  pellicle  of  serum-albumin. 

Chemical  Constitution. 

Meigs.  Vocel,  Gautrelkt. 

Water 87.163  89.5  88.1 

Fat 4.283  3.5  4.0 

Casein 1.046  2.0  2.2 

Stigar 7-407  4-8  6.2 

Ash o.  loi  0.17  0.5 

'  "  Viability  des  nouveau  nis  i  terme  et  avant  terme,"  "  Archives  d'Obstet.," 
1893,  p.  412. 
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Fat. — ^This  constituent  of  human  milk  is  subject  to  wule 
variations  in  quantity  under  the  influence  of  diet  and  genetal 
health.  Under  normal  conditions,  however,  it  stands  quite  con- 
stantly at  four  per  cent. 

Proteids  of  Milk. — ^The  proteids  of  milk  are  casein  and  lact- 
albumin. 

Casein. — Casein  is,  strictly  speaking,  the  curd  of  milk,  fonned 
by  a  digestive  ferment  acting  upon  "  caseinogen,"  a  proteid 
analogous  to  fibrinogen,  myosinogen.  Caseinogen  is  a  peculiar 
substance,  neither  an  alkali-albumin  nor  a  globulin,  but  occupy- 
ing a  distinct  position  among  proteids. 

LactalbunUn. — ^A  proteid  resembUi^  closely  serum-albunun, 
but  somewhat  different  from  it  It  is  present  in  small  quantities 
—one-half  of  one  per  coit  When  the  milk  is  curdled,  a  new 
protdd  appears  in  whey,  adied  "  whey-protdd,"  which  is  soluUe 
and  non-coagulabie  by  heat 

The  sugar  is  lactose ;  it  is  notstrong  in  sweetenii^  propertiei. 

The  ash  of  human  milk  is  made  up  mainly  of  potassum, 
sodium,  calcium,  and  phosphoric  add. 

The  quantity  of  milk  at  each  nursing  is  difficult  to  determme; 
It  may  b«  estimated  by :  (i)  The  infant's  gain  in  weight  after 
each  feeding.  This  is  not  constant,  varying  from  three  to  six 
ounces.  (2)  The  capadty  of  the  infant's  stomach.  (3)  The 
quantity  secreted  in  twenty-four  hours,  divided  by  the  number  of 
nursings.  At  the  end  of  the  seventh  day  the  quantity  in  twenty- 
four  hours  is  fourteen  ounces ;  at  the  end  of  the  fourth  week, 
two  pints. 

If  the  mother  can  not  nurse  her  child,  the  best  substitute, 
theoretically,  is  a  wet-nurse. 

The  selection  of  a  wet-nurse  should  be  governed  by  the  fol- 
lowing considerations : 

She  should  have  milk  of  good  quality,  which  is  best  judged 
by  the  appearance  of  her  own  child. 

She  should,  preferably,  be  a  multipara,  and  of  suitable  age ; 
her  child  should  be,  approximately,  the  same  age  as  the  one  to 
be  nursed  ;  her  nipples  should  be  well  shaped  ;  and  it  is  an  ad- 
vantage to  have  made  a  chemical  analysis  of  her  milk. 

She  should  have  an  equable  disposition  and  an  absence  of 
disagreeable  qualities. 

Above  all,  sJie  should  not  have  syphilis.  As  a  matter  of  fact, 
wet-nurses  are  so  inconvenient  and  disagreeable  in  the  average 
household,  and  the  results  of  artificial  feeding  have  so  markedly 
improved,  that  the  vast  majority  of  children  who  are  not  nursed 
by  their  mothers  are  raised  on  the  bottle. 

Artificial  Feeding. — ^Asses'  and  goats'  milk  are  more  like 
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human  milk  than  is  cows'  milk,  but,  as  they  are  not  conveniently- 
procurable,  the  last  is  universally  used.  To  appreciate  why  so 
large  a  proportion  of  artificially  fed  children  die  annually,  particu- 
larly in  the  hot  summer  months,  it  is  sufficient  to  glance  at  the 
differences  between  cows'  and  human  milk.  ^  The  most  important 
differences  may  be  briefly  tabulated  as  follows  : 

Gross  Appearances. — Cows' — a  dead  white  in  color,  and 
opaque.  Human — often  yellow ;  sometimes  bluish.  More 
translucent 

Reaction. — Cows' — acid.     Human — alkaline. 

Specific  Gravity. — Cows' — 1030-35.     Human — 1024-35. 

Curd  Comparison. — The  coagulum  produced  by  a  digesting 
ferment,  as  rennet,  is  dense,  tough,  and  digested  with  difficulty 
in  cows*  milk ;  light,  flocculent,  and  easily  digested  in  human 
milk. 

This  difference  is  due  merely  to  the  larger  quantity  of  case- 
inogen  in  cows'  milk,  and  to  the  acidity.  Dilute  cows'  milk  and 
make  it  alkaline,  and  the  curd,  on  the  addition  of  rennet,  is  as 
light  and  flocculent  as  in  human  milk. 

Chemical  Comparison. — Cows'  milk  contains  more  casein  and 
less  sugar. 

Comparative  Analyses. 

Meigs.  Vogbl.       Lehman.  Gautrblbt. 

Human.    Cows*.  Human.         Cows'.  Human.    Cows*. 

Water 87.16  87.1  89.5  87.5  88.1  85.61 

Fat 4.28         4.20             3.5               3.5  4.0  4.0 

Casein I.04         3.25              2.0               3.5  2.2  3.5 

Sugar 7.40        5.0              4.8              4.8  6.2  6.0 

Ash o.io        0.52            0.17            0.75  0.5  0.85 

Histological  Comparison. — It  is  asserted  that  the  albuminous 
envelope  surrounding  the  fat-globules  is  thicker  and  tougher  in 
cows*  milk.  Colostrum-corpuscles  are  found  in  human  milk, 
normally,  up  to  the  eighth  or  tenth  day.  They  return  under 
influences  interfering  with  lactation,  as  heretofore  described. 

Bacteriological  Comparison. — Human  milk  comes  from  the 
breast  practically  sterile.  Cows'  milk  in  cities,  particularly  in 
hot  weather,  after  twenty-four  hours,  swarms  with  all  kinds  of 
pathogenic  and  non-pathogenic  micro-organisms  and  their  pro- 
ducts, some  of  which  are  virulent  toxins. 

Quantitative  Comparison. — Human  milk  is  furnished  in  quan- 

'  According  to  official  statements  relating  to  the  Russian  foundling  hospitals  at 
St.  Petersburg  and  Moscow,  about  I,ocx3,ooo  newly  bom  children  have  been  given 
over  to  them  during  the  last  hundred  years,  most  of  them  illegitimate.  Of  this  large 
number,  nearly  800,000  have  died  in  the  first  months  or  first  years  of  their  existence. 
A  well-known  authority  on  statistics  satirically  calls  it  "  chronischer  Kindermord 
auf  Staatskosten "  ("  chronic  infanticide  at  the  cost  of  the  State  "). 
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tity  and   at   intervals   suitable  for  the  infant.     Artificially   fed 
children  are  often  overfed. 

Preparation  of  an  Artificial  Food. — In  making  an  artificial  food 
with  cows'  milk  as  a  basis,  three  factors  must  be  borne  in  mind  : 
the  quantity  required,  the  diftcrences  in  chemical  composition 
and  reaction,  and  the  microbic  infection.  The  first  may  be  regu- 
lated by  the  following  table,  based  upon  a  study  of  the  capacity 
of  the  infantile  stomach  ; 
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The  difference  in  chemicaJ  composition  and  reaction  may  be 

novcd   by  diluting   the  whole   to   reduce   the   casein,  adding 

am  and  milk-sugar,  and  making  the  mixture  alkaline.     The 

'^fobic  infection  of  cows'  milk  may  be  obviated  by  pastetirtza- 

.'     Tile  following  formula  accomplishes  these  purposes  : 

Milk  for  one  Ix>(tle 4  drams 

Water  (boiled) 5     " 

Cream       I  dram 

Lime-water 1     " 

Milk-sugar 20  grains. 


To  pasteurize  the  milk,  six  bottles  should  be  made  up  for 
the  ensuing  twelve  hours. 

Stopper  the  mouth  of  each  bottle  with  dry,  baked  cotton ; 
put  them  in  an  Arnold's  pasteurizer;  raise  temperature  to  170°. 
Put  on  hood  and  let  stand  off  the  stove  for  thirty  minutes. 

Set  aside  to  cool  and  then  put  in  a  refrigerator. 

Apply  a  plain  rubber  nipple  to  the  bottle  before  use. 

Warm  it  to  blood  heat  in  a  wanning  cup  before  giving  it  to 
the  child. 

Cleansing. — The  infant  should  receive  a  daily  bath  in  the 
middle  of  the  day  in  the  warmest  part  of  the  room.  The  tem- 
perature of  the  water  should  be  not  much  over  90".  The 
nurse,  whose  hands   are  commonly   insensible   to   hot   water, 

'  By  this  term  is  meant  the  subjection  of  the  milk  to  a  temperature  of  l67'-l75*, 
which  sterilizes  it  but  does  not  impair  its  nutritive  value  as  steam  sterilization  or 
boiling  does. 
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should  be  required  to  use  a  bath  thermometer.  Castile-soap 
and  a  soft  sponge  should  be  used,  and  care  must  be  exercised 
not  to  irritate  the  eyes.  For  the  first  week  the  child  should  be 
simply  sponged  on  the  nurse's  lap.  After  that,  if  it  is  strong 
and  vigorous,  it  may  be  immersed  in  the  tub. 

Airing. — In  summer  the  baby  may  be  taken  out  after  the 
second  month  ;  in  winter  after  the  third  month,  for  a  short  time, 
in  the  warmest  part  of  the  day. 

The  resting  place  should  be  a  crib,  and  not  a  cradle. 


CHAPTER  11. 
Pathology  of  the  New-bom  Infant. 

INJURIES  TO  THE  INFANT  DURING  LABOR. 

(Classified  According  to  the  Seat  of  Injury. '\ 

Brain. — Injury  to  the  brain  is  most  frequently  the  result  of 
the  faulty  use  of  forceps  or  of  the  violent  extraction  of  the  after- 
coming  head.  It  may^  be  a  meningeal  hemorrhage,  varying 
in  extent  from  the  rupture  of  a  small  vessel  and  a  slight  extrava- 
sation of  blood  to  the  laceration  of  the  longitudinal  sinus  and  a 
fatal  intracranial  hemorrhage.  If  less  in  degree,  the  child  may 
live  to  adult  age,  but  is  apt  to  show  impaired  physical  or  mental 
development.  The  brain-substance  may  be  crushed.  Injuries 
may  be  inflicted  upon  the  brain  not  so  grave,  but  affecting  intel- 
lectual or  physical  centers,  and  the  subsequent  mental  or  physical 
development  of  the  individual.  There  may  be  simply  com- 
pression of  the  brain,  causing  perhaps  asphyxia. 

Persistent  priapism  may  be  seen  occasionally,  as  a  result  of 
injury  to  the  brain  or  cord.* 

Peripheral  Nerves. — The  facial  and  brachial  plexu.ses  are  the 
peripheral  nerves  most  frequently  damaged.  The  majority  of 
cases  of  facial  hemiplegia  are  due  to  the  faulty  use  of  forceps. 
Recovery  may  be  expected,  usually  in  the  course  of  a  week. 
Should  this  fail  to  occur,  the  faradic  current  may  be  used  with 
advantage.  Facial  palsies  at  birth  are  usually  unilateral  and 
transitory  ;  they  may,  however,  be  bilateral  and  permanent.     Tlu 

'  In  one  of  my  cases  priapism  persisted  for  two  weeks,  much  to  the  dismay  of 
the  mother,  who  feitred  it  would  be  permanent. 


830 


THE  NEW-BORN  INFANT. 


otomy  should  obviously  have  been  the  o{jcratiou  for  the  extrac- 


tion of  the  head. 
Ther 


to  the 


ical 


and  to  the 


;re  is  occasionally  injuiy  to  tne  cervical  spine 
larynx  and  trachea,  in  consequence  of  the  excessive  twisting  of 
the  neck  that  occurs  when  the  occiput  turns  forward  from  a 
posterior  position  and  the  shoulders  do  not  follow  the  movement 
of  the  head. 

Limbs. — Fractures,  which  are  usually  a  separation  of  diaph- 
ysis  and  epiphysis,  require,  in  the  case  of  the  lower  extremities, 
surgical  fixation,  extension,  and  a  plaster  bandage.  In  the  case 
of  the  arms,  fi.xation  in  the  Vc'lix.-au  pn.sition  by  a  jacket  with 
only  one  arm-hole,  for  the  sound  arm.  Union  is  prompt.  Frac- 
tures are  usually  the  result  of  faulty  management  on  the  physi- 
cian's part,  but  they  niaj-  be    spontaneous.      Avulsion  of  the 


Fig.  649. — Visceral  hemorrhagn  into  the  kidney  (author's  case). 

limbs  sometimes  occurs  in  efforts  to  extract  a   premature   or 
macerated  fetus. 

Trunk. — Perforations  of  the  groin  and  perineum  may  be  due 
to  the  use  of  a  blunt  hook  or  a  forceps  applied  to  the  breech. 
There  may  be  rupture  of  some  important  viscus,  like  the  spleen, 
liver,  or  Kings,  with  fatal  hemorrhage  into  the  peritoneal  or 
pleural  cavities,  especially  in  syphilitic  children  ;  or  vi.sceral 
hemorrhage  may  occur,  as  in  the  kidney,  without  actual  rupture, 
but  to  a  sufficient  degree  to  abrogate  the  functions  of  the  organ. 
Fracture  of  the  clavicle  in  extracting  the  after-coming  head  may 
result  in  the  puncture  of  the  lung  by  the  broken  end  of  the  bone 
and  in  fatal  emphysema.  The  kidney,  .spleen,  and  liver  liave 
been  ruptured  in  attempts  to  extract  the  breech,  Subcapsular 
hemorrhages  in  these  organs  are  observed  quite  frequently.  In 
the  pleura  there  are  often  cccliymotic  spots  in  asphyxiated  chil- 
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dren,  with  minute  but  multiple  extravasations  in  lungs  and  brain. 
The  pleura  may  be  lacerated,  with  a  hematothorax  as  the  result.  * 
The  body  may  remain  distorted  for  some  time  as  the  result  of  a 
face  presentation,  and  there  may  be  ecchymoses  upon  the  body 
if  there  is  a  presentation  of  the  trunk. 


Fig.  650. — Child  born  in  face  presentation  (Schroeder). 


Fig.  651. — Back  presentation. 
Disposition  of  the  serosanguineous 
.ecchymosis  (Budin). 


Fig.  652. — Fetus  after  a  presentation  of 
the  back,  shoulder,  and  elbow.  Disposition 
of  serosanguineous  ecchymosis  (Budin). 


Bowel. — ^The  large  bowel  may  rupture  from  preexisting 
ulceration  or  necrosis,  usually  at  the  sigmoid  or  other  flexures. 

■  "  Ein  Fall  von  traumatischen  Hematothorax  beim  Neugeborenen,"  "  Z.  f. 
<>.  n.  G.,"  Bd.  XXX,  l  und  2  ;  Gebhard,  p.  402.  There  was  a  rupture  of  an  inter- 
costal vein  and  of  the  pleura  in  attempts  to  extract  a  breech  and  trunk. 
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Asphyxia. — Asphyxia  of  the  new-born  child  results  in  con- 
sequence of  an  insufficient  supply  of  oxygen  to  the  blood  To 
understand  its  causes  it  is  necessary  to  review  the 

Physiology  of  the  Institution  of  Respiration. — The  sudden 
changes  in  the  environment  of  the  fetus  (from  a  liquid  medium 
at  99 '^  to  the  air  at  70°)  produces  an  exaggerated  stimulation  of 
all  the  muscles  to  reflex  action,  including  the  muscles  of  respir;i- 
tion.  Placental  respiration  is,  moreover,  abolished,  and  the 
accumulated  CO,  primarily  stimulates,  but  finally  paralyzes,  the 
respiratory  center. 

The  causes  of  asphyxia  are  : 

First,  intra-uterine.      Under  this  head  come — 

Fetal  inspiration. 

Any  interference  with  placental  respiration,  paralyzing  the 
brain -centers,  as  premature  detachment  of  placenta ;  coiling, 
compression,  or  prolapse  of  the  cord  ;  diminulion  of  tlie  caliber 
of  the  umbilical  vessels,  as  from  syphilitic  periphlebitis  ;  excess- 
ive and  prolonged  uterine  contraction. 

Prolonged  pressure  on  the  fetal  brain  by  the  pelvis  or  by  for- 
ceps, paralyzing  the  brain-centers. 

Grave  systemic  diseases  of  the  mother,  and  accidents,  includ- 
ing hemorrhage,  uterine  or  pulmonary. 

Anomalies  or  diseases  of  the  fetus,  preventing  the  entrance  of 
air  into  the  respiratory  tract,  or  preventing  the  proper  distribu- 
tion of  blood  from  right  ventricle  to  the  Inngs,  as  a  patulous  fora- 
men ovale  or  atresia  of  the  pulmonary  artery. 

Second,  extra-uterine  causes,  as — 

Placing  the  infant  after  birth  in  a  position  unfavorable  for 
respiration. 

Precipitate  labor. 

Interference  with  the  access  of  air  to  respiratory  passages,  as 
by  a  caul,  unruptured  membranes,  or  maternal  discharges. 

Asphyxia  neonatorum  is  divided  into  two  stages  : 

1.  Asphyxia  Livida. — In  this  stage  there  is  an  accumula- 
tion of  CO,  in  the  blood,  yet  the  circulation  continues  and  the 
reflexes  are  preserved.     The  prognosis  of  this  stage  is  favorable. 

2.  Asphyxia  Pallida. — This  is  an  advanced  stage  of  the  for- 
mer, characterized  by  weakness  of  the  heart,  slowing  of  its  pulsa- 
tions, and  the  abolition  of  the  reflexes.  The  prognosis  of  this 
stage  is  naturally  unfavorable. 

Treatment. — If  possible,  asphyxia  should  be  prevented  by 
removing  the  possible  causes  during  labor.  The  treatment  of 
the  condition  after  labor  consists  of: 

I.  Extraction  of  mucus  from  the  throat  and  fauces  by  hold- 
ing the  child  by  the  feet  and  cleaning  the  mouth  with  a  Anger. 


I 


INJURIES  TO  THE  INFANT  DURING  LABOR. 


833 


2.  The  application  of  exaggerated  stimuli  to  respiration, 
as  slapping  of  the  buttocks,  vigorous  rubbing  of  the  back  and 
chest ;  immersing  the  body  in  warm  water,  and  pouring  ice-water 
on  the  epigastrium  ;  applying  electricity,  if  practicable,  preferably 
in  the  shape  of  a  faradic  current,  one  pole  being  placed  on  the 
epigastrium  and  the  other  applied  on  the  sternum,  flanks,  and 
thighs.  The  electric  brush  is  most  efficacious.  In  the  pallid 
variety  only  the  most  powerful  of  these  stimuli  are  useful. 

3.  Artificial  respiration  is  induced  by  one  or  all  of  several 
methods. 

Sylvester's  is  not  to  be  recommended  because  the  pectoral 
muscles  of  the  infant  are  too  weak  to  inflate  the  chest  when 
pulled  upon  by  the  manipulation  of  the  arms. 


Fig.  653 — Schultze's  method  of  artificial  respiration :  A,  Inspiration ;  B,  expiration. 


Marshall  Hall's  method,  modified  to  suit  the  requirements  of 
the  new-born  infant  by  suspending  it  in  a  towel,  and  thus  rolling 
it  from  side  to  side,  is  sometimes  useful. 

Schultze's  method  is  one  of  the  best.  The  infant  should  be 
wrapped  in  a  towel  to  protect  it  from  being  chilled,  should  be 
held  as  shown  in  figure  653,  and  should  be  swung  between 
the  physician's  knees  and  over  his  shoulder ;  after  practising 
the  swinging  movements  fifteen  to  twenty  times,  the  child  should 
be  immersed  for  a  few  seconds  in  warm  water  to  raise  its  tem- 
perature, when  the  movements  may  be  repeated. 

Mouth-to-mouth  insufflation  ranks  with  Schultze's  method, 
or  is  superior  to  it.  The  exit  of  air  from  the  lungs  should  be 
S3 
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facilitated  by  placing  the  infant's  neck  over  a  mug  or  cup  wfth 
the  head  extended,  and  afber  inflating  the  lungs  flexing  the  head 
and  compressing  the  chest  The  nose  should  not  be  held  to 
prevent  the  escape  of  air,  as  is  sometimes  advised.  The  physi- 
cian draws  a  full  breath  and  through  a  clean  towel  spread  over 
the  child's  face  blows  the  first  part  of  the  expired  air  into  the 
child's  mouth.  The  open  nostrils  serve  as  safety-valves.  The 
air-vesicles  of  the  lungs  are  not  so  likely  to  be  damaged. 

Catheterization  of  the  larynx  with  a  soft  catheter  and  direct 
inflation  of  the  lungs  is  only  advisable  if  there  is  tumefaction  erf* 
the  neck  or  some  other  mechanical  interference  with  the  entrance 
of  air  into  the  larynx.  Great  care  must  be  exerdsed  not  to 
injure  the  posterior  wall  of  the  trachea  nor  to  catheteri^  the 
esophc^us. 

As  a  last  resort,  tracheotomy  and  catheterization  throu^^  the 
wound  may  be  required.  It  is  only  required  in  most  exceptiimal 
cases.  ^ 

Risks  Attending  Artificial  Respiration. — Injuries,  as  sq>o- 
plexies ;  Schultze's  method  may  injure  the  spine ;  hemorrh^^gIC 
effusions  in  the  pleurae  and  lungs ;  rupture  of  the  air-vesicles  in 
insufflation ;  the  trachea  and  lar}aix  may  be  injured ;  the  lung 
may  be  punctured  if  the  clavicle  is  broken. 

AftavtreatmeDt  of  Aqihyxfai  Neoaatomm. — ^A  child  deefdy 
asphyxiated  and  revived  with  difficulty  will,  more  likely  than 
not,  die  within  forty-eight  hours  of  birth.  It  should  be  carefully 
watched,  therefore,  for  at  least  two  days,  in  order  to  detect  rapid 
respiration,  feeble  heart-action,  and  evidence  of  intracranial  dis- 
turbance. It  is  a  good  practice  to  administer  routinely  to  such 
children  five  drops  of  brandy  and  a  drop  of  tincture  of  digitalis 
in  hot  water,  every  four  or  every  two  hours,  to  keep  them 
swathed  in  cotton-wool,  and  possibly  to  surround  them  with 
hot-water  bottles  or  bags,  if  their  vitality  is  low. 


DBEAffiS  OF  THE  NEW-BORN  INFANT. 

Diseases  of  the  Lungrs. — Atelectasis. — The  causes  are  not 
known.  Sometimes  it  may  be  due  to  obstruction  of  the  air- 
passages,  as  by  an  enlarged  thymus,  a  clot  of  blood,  curd  of 
milk,  etc. 

The  diagnosis  is  usually  not  made  during  life.  Dullness  on 
percussion  might  be  detected  on  one  side  if  the  atelectasis  were 

'  I  was  obliged  to  resort  to  this  treatment  in  a  case  of  face  presentation  with 
such  distortion  of  the  neck  that  mouth-to-mouth  insufflation  and  catheterization  of  the 
larynx  were  impossible.  The  child  was  kept  alive  for  an  hour,  but  would  make  no 
attempt  at  respiration. 
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unilateral.  The  respiration  is  accelerated  and  imperfect.  There 
is  an  absence  of  fever.     The  symptoms  are  present  at  birth. 

Patliological  Anatomy. — One  lung  is  found  shriveled  up,  is 
not  crepitant,  and  sinks  when  placed  in  water. 

The  prognosis  is  necessarily  grave. 

Treatment. — If  the  diagnosis  is  made,  gentle  insufflation  of 
the  lung  with  a  catheter  might  be  attempted. 

Syphilis  of  the  Lung. — ^The  diagnosis  may  be  made  by  a  his- 
tory of  syphilis  in  the  parents,  by  the  signs  of  fetal  syphilis, 
together  with  the  cyanosis  and  physical  signs  of  pneumonia. 
The  temperature  is  very  low,  suggesting  the  use  of  an  incu- 
bator. Treatment,  however,  is  of  no  avail,  the  child  usually 
dying  within  twenty-four  to  thirty-six  hours. 

Pathological  Anatomy. — An  enormous  overgrowth  of  connec- 
tive tissue  is  found,  compressing  the  blood-vessels  and  diminish- 
ing the  capacity  of  the  air-vesicles.  As  some  air  has  entered 
the  lung,  a  cut-off  portion  never  sinks,  but  does  not  float 
buoyantly.  The  "  white  pneumonia "  of  syphilitic  infants  is 
rare.  It  is  the  result  of  proliferation,  desquamation,  and  fatty 
degeneration  of  the  epithelial  cells  in  the  lungs,  giving  the  latter 
a  white  appearance,  and  distending  them  so  that  the  thoracic 
cavity  is  well  filled  out  and  the  lungs  bear  the  imprint  of  the 
ribs.     Respiration  is  impossible. 

Septic  infection  of  the  lungs  is  rare.  It  is  the  result  of  inspi- 
ration of  septic  matter  from  the  vagina  or  from  the  decomposition 
of  inspired  blood-clots  or  vaginal  discharges. 

Tuberculosis  may  be  caused  by  mouth-to-mouth  insufflation 
on  the  part  of  a  tuberculous  person. 

Pneumonia  of  the  new-born  is  usually  caused  by  the  inspiration 
of  maternal  discharges,  resulting  from  intra-uterine  respiratory 
efforts  when  asphyxia  is  threatened. 

Pneumonia  arising  from  this  cause  develops  about  twenty- 
four  hours  after  birth,  in  a  child  apparently  healthy,  the  tempera- 
ture at  this  time  beginning  to  rise  and  the  respiration  growing 
more  rapid.  Cough,  although  a  variable  symptom,  is  occasion- 
ally incessant.  The  child  is  restless,  refuses  the  nipple,  is 
cyanotic,  at  times  gasps  for  breath,  and  there  may  be  dullness 
over  one  or  both  lungs.  The  diagnosis  can  not  always  be  made 
by  the  physical  signs ;  only  a  small  patch  may  be  involved. 
There  is  usually  a  history  of  dystocia.  When  a  new-born  infant 
has  a  high  temperature,  septic  infection  or  pneumonia  should  be 
suspected  as  the  most  probable  causes  of  the  fever. 

The  prognosis  is  grave. 

The  treatment  should  consist  of  stimulation — gr.  ^  to  J^ 
carbonate  of  ammonium  in  gss-3J  mucilage  of  acacia  every  four 
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hours  if  it  does  not  irritate  the  stomach.  Tincture  of  digitalis, 
in  drop  doses,  should  be  given  every  two  or  four  hours.  A 
mustard-bath  once,  twice,  or  thrice  daily  ^  is  an  extremely  im- 
portant item  in  the  treatment  A  cotton  jacket  should  be  applied. 
The  mother's  milk  should  be  drawn  from  the  breast  and  fed  to 
the  ih&nt  from  a  medicine  dropper  in  small  quantities  every 
two  hours ;  a  few  drops  of  brandy  may  be  added  to  it 

The  pathological  anatomy  shows  the  features  of  catarrhal 
pneumonia.  A  cut-off  portion  of  the  inflamed  lung  usosdly 
sinks  in  water. 

Pulmonary  iqwpiexy  is  a  rare  accident  in  young  in&nts,  die 
result  of  severe  straining  in  crying  or  coughing.  There  is 
hem<^tysis,  the  quantity  oS  blood  lost  usually  not  beiag  very 
great,  though  it  stains  the.  front  of  the  dress  and  alarms  tibe 
child's  caretaker  exceedingly.     The  prognosis  is  iavcaable.         .* 

Syphilis  of  New-bom  .la/lmai.--Symptoms. — ^The  ch2d  is 
often  ill-developed  and  ill-nourished,  but  the  charactaattic  signi 
of  the  disease  do  not  usually  appear  before  four  or  .six  wedosi 
In  the  order  of  their  diagnostic  value  these  signs  are :  • 

G>ryza  syphilitica.  The  discharge  from  the  nose  is  ini> 
tating  to  the  upper  lip,  and  frequently  produces  crusts  and  even 
ulceration.  ? 

Maculopapuiar  sj^hilide ;  roseola,  especially  marked  on  the 
heels ;  cutaneous  papules  and  mucous  tubercles ;  rhagades  oris 
et  ani ;  pemphigus ;  cutaneous  ulcers ;  paronychiae  ;  pseudo- 
paralyses  of  extremities,  due  to  infirm  connection  between  diaph- 
ysis  and  epiphysis,  or  to  painful  periostitis  which  inhibits  motion  ; 
hemorrhagic  diathesis ;  bone  diseases ;  fever ;  disease  of  the 
testicles,  which  are  enlarged  from  the  overgrowth  of  connective 
tissue. 

Treatment. — The  best  results  are  obtained  from  the  internal 
use  of  calomel  with  chalk  or  soda,  -j^y  of  a  grain  given  twice  a 
day,  gradually  increasing  the  dose.  Should  vomiting  or  diarrhea 
occur,  mercurial  inunctions  must  be  employed,  rubbing  a  piece 
of  mercurial  ointment  as  large  as  the  end  of  the  little  finger  on 
the  child's  abdominal  binder  every  other  day. 

This  treatment  should  be  kept  up  intermittently  for  months, 
being  replaced  from  time  to  time  by  tonics,  as  drop  doses  of 
syrupus  ferri  iodidi.      The  child's  food  requires  careful  attention. 

Prognosis. — If  the  child  is  well  nourished  by  its  mother  or  by 
a  wet-nurse,  the  prognosis  is  very  good,  so  long  as  some  impor- 

'  Tlie  bath  is  made  as  follows :  Three  large  pitcherfuls  of  water  at  lOO*  F.,  and 
a  tablespoonful  of  mustard ;  allow  the  child  to  remain  in  the  bath  for  five  minutes, 
or  until  the  tempfrature  of  the  latter  falls  to  95°,  when  the  infant  should  be  removed 
and  wrapped,  undressed,  in  a  warmed  blanket,  in  which  it  remains  for  a  half  hour. 
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tant  internal  organ  is  not  seriously  affected.  In  artificially  fed 
children  the  prognosis  is  unfavorable.  The  wet-nurse  is  liable 
to  be  infected,  and  she  should  not  be  ignorant  of  her  danger. 

Mastitis. — Four  days  after  birth  the  breasts  in  both  sexes 
contain  colostrum,  which  has  disappeared  by  the  twentieth  day. 
During  this  period  there  may  occur  in  the  breast  of  the  child 
pathological  processes  like  those  in  the  breast  of  the  puerpera. 
The  breasts  may  enlarge  and  become  painful ;  the  skin  over 
them  may  be  an  angry  red  ;  the  secretion  may  be  much  increased, 
so  that  the  milk  runs  out  in  a  stream,  and  even  a  mammary  ab- 
scess may  develop. 

Treatment. — The  nurse  must  avoid  squeezing  the  glands. 
Cooling  lotions  should  be  applied,  and  the  skin  should  be  oiled, 
to  relieve  tension.  If  suppuration  occurs,  the  abscess  should  be 
incised  without  delay,  as  there  is  always  a  tendency  for  the 
pus  to  burrow  inward  toward  the  pleura. 

Specific  or  Essential  Fevers. — Exanthemata. — The  infant 
may  exhibit  the  exanthem  at  birth  or  may  contract  the  disease 
subsequently.  The  treatment  is  the  same  as  under  other  cir- 
cumstances. 

Septic  Infection. — Infection  occurs  through  the  umbilicus. 
The  most  important  treatment  is  the  preventive  (see  Diseases  of 
Umbilicus).  The  infection  usually  occurs  in  the  first  two  weeks 
of  life,  but  the  symptoms  may  appear  as  late  as  the  fourth  week. 

The  Treatment  of  Certain  Conj^enital  Deformities. — Hare- 
lip.— This  deformity  may  prevent  suckling ;  if  so,  an  immediate 
plastic  operation  is  indicated,  which  may  be  undertaken  in  the 
first  few  hours  of  life. 

The  operation  for  cleft-palate  is  too  serious  to  be  undertaken 
during  early  infancy.  A  rubber  flap  over  the  nipple  of  the  bottle 
may  enable  the  child  to  suck.     It  can  not  nurse  from  the  breast. 

Supernumerary  digits  should  be  ligated  and  cut  off.  If  they 
are  mere  fleshy  appendages,  a  thread  may  be  tied  around  their 
base,  and  they  may  be  left  to  fall  off. 

In  a  tongue-tie  the  frenum  should  be  snipped  superficially 
with  blunt-pointed  scissors,  and  then  torn  with  the  fingers  to  the 
floor  of  the  mouth.  The  child's  head  is  placed  between  the 
knees  of  the  operator ;  the  two  first  fingers  of  the  left  hand  are 
inserted  on  either  side  of  the  frenum,  to  hold  the  mouth  open 
and  to  protect  the  tongue  from  injury. 

Umbilical  Hernia. — ^There  are  two  varieties  of  this  deformity. 
In  one.  a  knuckle  of  intestine  covered  by  skin  projects  from  the 
navel.  This  degree  of  deformity  is  common,  occurring  in  two 
per  cent,  of  infants.  It  is  treated  by  a  convex  button,  cork,  or 
hard-rubber  compress  on   a  strip  of  adhesive  plaster,  which 
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encircles  two-thirds  of  the  child's  body.  This  improN-ised  truss 
is  renewed  from  time  to  time,  and  should  be  worn  six  montlis. 
In  the  second  variety  there  is  an  exomphalic  condition,  due  to 
defective  development,  the  intestines  protruding  from  the  umbili- 
cus covered  only  by  amnion.  An  immediate  plastic  operation  is 
indicated  even  if  the  mass  of  protruding  intestines  is  as  large  as 
an  apple.     The  results  of  this  operation  have  been  excellent 

Spina  bifida  i.s  to  be  distinguished  from  the  less  serious  con- 
dition.s — fibroma,  myxoma,  or  lipoma  of  buttocks — and  from 
parasitic  teratomata.  In  spina  bifida  a  hardened  patch  is  found  at 
the  prominence  of  the  tumor,  due  to  the  attachment  at  that  point 
of  the  Cauda  equina. 

Treatment. — l^y  the  tumor  open,  di.s.sect  out  the  sac,  make 
traction  upon  the  latter,  when  the  cauda  equina  will  retreat  into 
the  canal ;  ligate  with  catgut  the  pedicle  formed,  and  accurately 
close  up  the  wound  with  buried  catgut  sutures,  with  strict  asep- 
sis. The  prognosis  is  not  good.  If  the  child  sur\'ives  the  opera- 
tion, it  is  not  unlikely  to  die  of  hydrocephalus. 

Imperforate  Rectum. — The  anus  and  rectum  should  be  exam- 
ined immediately  after  birth  in  all  cases.  To  avoid  the  danger 
of  fecal  accumulation,  inguinal  or  lumbar  colotomy  may  be 
necessary.  In  siiii])le  ca.ses  with  merely  a  transverse  septum 
between  the  anus  and  the  rectum,  a  cruciform  incision  over  the 
imperforate  anus  is  sufficient  to  open  the  rectum.  The  mucous 
membrane  of  the  bowel  is  then  stitched  to  the  skin  of  the  anus. 
An  attempt  should  always  first  be  made  to  reach  the  rectum 
from  the  perineum.  I  have  succeeded  in  one  case  in  which  it  w:u 
necessar}'  to  make  a  blunt  dissection  two  inches  up  into  the  infant's 
pelvis.     Should  tliis  attempt  fail,  colotomy  is  necessary. 

Technic  of  Inguinal  Colotomy  for  Atresia  Ani. — Make  an  in- 
cision  above  and  parallel  with  Poupart's  ligament  on  the  left 
side ;  deliver  the  distended  sigmoid  fle.xure  ;  put  two  stitclies 
through  it,  one  on  each  side  of  the  bowel,  the  threads  running 
parallel  with  one  another  and  with  the  long  axis  of  the  bowel, 
the  two  ends  of  each  stitch  entering  and  emerging  from  the 
bowel-wall  about  a  quarter  of  an  inch  apart;  incise  the  b«iwcl 
between  the  two  stitches,  pulling  it  well  down  below  the  abdom- 
inal wound,  to  guard  the  peritoneal  cavity  from  contamination, 
as  meconium  and  gas  make  their  escape.  Making  the  wound  in 
the  bowel  gape  by  pulling  upon  the  ligatures  through  its  wall, 
a  few  interrupted  sutures  are  passed  through  the  bowel  at  the 
site  of  the  opening  and  the  abdominal  wall,  fastening  the  two 
together.  Finally,  the  edges  of  the  abdominal  and  bowel  wound 
are  whipped  together  with  a  continuous  catgut  stitch,  to  prevent 
hemorrhage  from  the  former.  An  anesthetic  is  not  absolutely 
necessary.     I  have  seen  the  infant  nursing  contentedly  from  its 
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mother's  breast  five  minutes  after  such  an  operation.  Later, 
the  rectum  may  be  probed  from  above  to  determine  the  depth 
of  the  incision  necessary  to  reach  it  from  the  anus. 

Nasal  Catarrh  (Snuffles). — Causes. — When  the  disease  is 
not  syphiHtic,  it  is  due,  usually,  to  faulty  clothing  or  to  drafts 
of  air.  The  crib  should  be  protected,  and  the  child  should  wear 
a  thin  lawn  cap  until  its  head  is  covered  by  a  growth  of  hair. 

Diseases  of  the  Mouth. — Aphthte  are  rounded,  pearl-colored 
vesicles  seen  in  the  mouth  and  on  the  lips.  Washing  the  mouth 
daily  with  a  clean  linen  towel  will  prevent  them.  Boric  acid,  gr. 
V— X  to  the  ounce,  as  a  wash,  is  curative. 

In  true  thrush  there  is  a  coalescence  of  white  spots,  with  an 
areola  of  reddened  mucous  membrane.  The  disease  is  often  seen 
in  hospital  practice,  or  in  infants  whose  hygienic  surroundings 
are  bad.  It  is  due  to  the  presence  of  a  parasite,  the  saccharo- 
myces  albicans. 

Treatment. — Boric  acid,  gr.  xvj-xx  to  ^  of  honey.  One-half 
of  a  dram  of  this  mixture  is  put  in  the  mouth  three  or  four  times 
a  day.  The  associated  symptoms  of  malnutrition,  diarrhea,  and 
vomiting  indicate  attention  to  hygienic  surroundings,  to  the 
general  health  of  the  child,  and  to  its  diet. 

In  gonorrheal  stomatitis  there  is  violent  inflammation  of  the 
oral  mucous  membrane,  due  to  the  presence  of  gonococci. 
Cleanliness  and  mild  disinfection  of  the  mouth  with  boric  acid 
solution  will  effect  a  cure.  The  disease  is  rare.  I  have  seen 
but  one  case  in  all  my  hospital  services. 

Sublingual  cysts  are  probably  the  result  of  the  occlusion  of 
the  duct  of  a  submaxillary  gland.  The  cyst  appears  in  the  first 
few  days  after  birth,  and  may  reach  such  a  size  as  to  displace  the 
tongue  and  to  interfere  with  sucking.  The  treatment  consists  of 
puncture  of  the  cyst,  which  does  not  return. 

Colic,  Diarrhea,  Constipation. — Collc  always  indicates  a 
careful  attention  to  diet.  Medicinally,  gr.  j  of  pepsin  may  be  given 
in  3j  of  hot  water,  with  a  few  drops  of  brandy  or  gin.  Milk  of 
asafetida,  gtt.  xx-xl,  or  soda-mint,  gj,  may  be  used,  and  a  spice- 
plaster  may  be  applied  to  the  abdomen. 

Diarrhea  indicates  almost  always  some  error  in  the  diet. 
Frequent  serous  movements,  draining  the  child's  strength  and 
demanding  a  remedy,  may  be  checked  with  the  following  : 

R.     Acid,  sulphuric,  aromat., 

Tinct.  opii  camph., aa    gtt.  iv. 

One  dose,  not  to  be  repeated. 

Constipation. — In  simple  cases  a  dose  of  castor  oil  (gj),  the 
soap-stick,  a  glycerin  suppository  or  injection  (gtt.  xv-xx  in  fg* 
of  water)  suffice,  or  the  following  may  be  used : 
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B .     Calcmed  niaj^ne^a. 

Sugar  of  milk, of  each  7 '4  g™"*. 

For  chronic  constipation  the  daily  injection  of  warm  si 
suds  (f^ij)  by  a  soft-bulb  rubber  car-syringt;  is  least  harmful. 

Medicinally,  the  treatment  may  consist  of  a  piece  of  flake 
manna  in  each  bottle  of  artificially  fed  children  ;  the  administra- 
tion of  ten  drops  of  the  syrup  of  figs,  with  two  to  four  drops  of  the 
fluid  extract  of  cascara  ;  a  ptnch  of  salt  in  the  bottles  ;  the  addi- 
tion of  Mellin's  food,  and  daily  abdominal  massa^^e  ;  the  addition 
to  each  bottle  of  milk  of  two  to  four  grains  phosphate  of  soda  ;  an 
increase  in  the  proportion  of  cream  ;  Tarrant's  Seltzer  Aperient 
(ten  grs.)  in  the  milk  ;  a  little  milk  of  magnesia,  added  to  one  or 
more  bottles  or  given  in  water  to  a  nursing  baby. 

Intussusception. — In  a  case  in  the  University  Maternity,  the 
child  died  forty-eight  hours  after  birth.  The  .symptoms  began  in 
the  first  twenty-four  hours  ;  the  child  passed  blood  and  mucus 
by  the  bowel,  developed  high  fever,  and  vomited  incessantly. 
Po.stmortem  examination  showed  the  intussusception  in  the 
ileum  ;  the  bowel  above  was  much  distended ;  below,  inflamed 
and  verj'  dark  in  color  for  a  couple  of  inches.  m 

Skin  Diseases. — Oum,  a  sort  of  acne,  is  due  to  the  irritatioff 
of  the  skin  by  the  atmosphere  and  the  clothing.  It  is  e.xcecd- 
ingly  common. 

Treatment. — Cleanliness,  proper  clothing,  and  some  simple 
ointment,  perhaps  as  a  salve  to  the  mother's  anxiety  as  much  as 
to  the  infant's  skin. 

Furutules  are  likely  to  be  small  and  numerous.  The  condi- 
tion is  an  exaggeration  of  gum,  with  enlargement  and  suppura- 
tion of  the  pimples. 

The  diet  and  hygienic  surroundings  should  be  investigated. 
The  small  boils  may  be  washed  twice  daily  with  a  solution  of 
boric  acid,  gr.  xv,  and  resorcin,  gr.  iij-f3j,  and  boric  acid 
ointment,  3J-S,  ung.  aq.  rosae,  may  be  applied.  The  boils  may 
be  opened  with  a  needle  when  they  come  to  a  head. 

Simple  acute  pemphigus  is  very  rare.  From  the  second  day 
to  the  fourth,  fifth,  or  sixth  week,  vesicles  the  size  of  a  pea  to  a 
quarter-  or  half-dollar  appear  indifferently  over  the  whole  body, 
except  the  soles  of  the  feet  and  the  palms  of  the  hands.  The 
disease  lasts  from  twelve  to  fourteen  days,  without  manifestation 
of  constitutional  disturbance. 

It  is  contagious,  and  may  be  carried  by  the  nurse  or  be  com- 
municated to  a  mother  or  nurse.  It  disappears  without  treat- 
ment. The  specific  micro-organism,  it  is  claimed,  has  been  dis- 
covered. 

Sypliilitic  pempliigus  usually  begins  in  utero,  and  the  child  is 
bom  with  the  vesicles  upon  it,  the  soles  of  the  feet  and  the  palms 
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of  the  hands  being  most  often  affected.  The  disease  is  associated 
with  marked  evidence  of  malnutrition  and  constitutional  disturb- 
ance, and  yields  only  to  specific  treatment. 

Ophthalmia  Neonatorum. — Symptoms. — True  ophthalmia 
is  the  result  of  the  infection  of  the  conjunctivae  by  gonococci. 
Usually  after  twenty-four  to  forty-eight  hours  the  eyelids  are 
edematous  and  puffed  out,  and  between  them  there  appears  a 
seropurulent  discharge,  which  soon  becomes  greenish-yellow 
pus.  When  the  lids  are  separated,  the  conjunctivae  are  seen  to 
be  red  and  velvet-like  in  appearance,  and  later  the  cornea  may 
lose  its  epithelium,  become  glazed,  ulcerate,  and  be  perforated. 

Treatment,  Prophylactic. — The  best  preventive  treatment  is 
the  Crede  method.  As  soon  as  the  head  is  born,  warm  water  is 
dropped  in  the  eyes.  When  the  delivery  is  completed,  the  eyes 
are  again  cleansed  with  warm  water,  followed  by  one  or  two 
drops  of  a  ten-grain  solution  of  nitrate  of  silver  to  the  ounce, 
which  is  then  washed  out  with  salt  solution. 

Curative. — The  eyes  are  cleansed  every  hour,  day  and  night, 
with  a  concentrated  solution  of  boric  acid.  Cold  compresses 
are  kept  upon  the  lids.  Morning  and  evening  a  drop  of  nitrate 
of  silver,  twenty  grains  to  the  ounce,  may  be  dropped  in  the  eye, 
followed  by  irrigation  with  salt  solution.  If  only  one  eye  be 
affected,  the  other  should  be  carefully  bandaged  with  a  pledget 
of  lint  to  protect  it.  A  drop  of  a  weak  solution  of  atropia  is 
occasionally  required.  If  possible,  the  case  should  be  placed 
under  the  care  of  an  oculist.  The  author  invariably  refuses  to 
accept  the  responsibility  of  treating  such  a  case.  The  mouth, 
the  nose,  and  the  ears  of  a  new-bom  infant  may  be  the  seat  of 
inflamhiation  from  gonorrheal  infection. 

There  is  frequently  a  subacute  conjunctivitis  after  birth, 
often  affecting  one  eye  alone,  and  yielding  to  the  mildest  treat- 
ment, or  disappearing  spontaneously.  The  inexperienced  phy- 
sician not  infrequently  mistakes  this  innocuous  inflammation  for 
ophthalmia,  and  by  the  injudicious  energy  of  his  treatment  con- 
verts a  mild  into  a  very  severe  conjunctivitis.  I  have  seen  per- 
manent opacity  of  the  corneae  from  the  unnecessary  use  of 
nitrate  of  silver  in  such  a  case.  The  severest  possible  inflamma- 
tion, ending  in  total  blindness,  has  resulted  from  the  injection  of 
sublimate  solution  in  the  vagina  during  labor,  the  corrosive  sub- 
limate gaining  access  to  the  child's  eyes  and  causing  inflammation 
and  perforation  of  the  corneae. 

Ilemophilia  is  an  inherited  pathological  disposition  to  bleed 
from  apparently  normal  or  slightly  injured  surfaces.  The  manner 
of  transmission  is  peculiar ;  it  is  always  through  the  mother  to 
male  children,  who  do  not  transmit  it.  The  female  children  show 
jio  evidence  of  the  disease,  but  transmit  it      The  cause  is  not 
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known,  and  it  manifests  itself  throughout  life.  Treatment  is  kA 
no  avail.  It  should  be  remembered  that  a  hemorrhagit  diatlwsis 
is  sometimes  due  to  syphilis,  and  in  such  cases  i^pedfic  treatment 
is  of  value.  I  have  seen  a  hemophilic  in&nt  bleed  to  death  from 
its  conjunctivx,  incessantly  weeping  tears  of  blood,  and  anotho- 
lose  its  life  from  hemorrhage  fdlowing  a  superficial  abrasioo 
under  the  tongue. 

Icterus. — ^There  are  two  classes  of  cases : 

In  the  first  the  jaundice  is  slight  in  d^ftee.  The  foot  and 
breast  only  are  affected.  This  gnde  of  jaundice  is  very  com- 
mon, the  majority  of  children  manifesting  it 

The  cause  is  said  to  be  hepatogenic  The  veiy  small  com- 
mon biliary  duct  fails  to  enq>ty  into  the  bowel  the  excess  of  bile 
produced  by  the  liver.  The  discoloration  disappeare  a  few  days 
after  birth,  and  the  condition  usually  requires  no  treatment. 
Fractional  doses  of  calomel  may  be  given  if  the  child's  digestion 
is  impaired,  or  if  the  jaundice  is  deqper  than  common. 

In  the  second  variety  the  whole  body  is  jaundiced.  Tlie 
urine  and  feces  are  discolored,  and  may  contain  blood.  This 
variety  is  decidedly  rare,  and  is  a  manifestation  of  grave  i^steouc 
derangement,  usually  general  septic  infection. 

Causes. — I'his  Idnd  t&  jaundice  is  said  also  to  be,  as  a  rule, 
hepato<^enic.  It  is  seen  in  Buhl's  and  Winckel's  disease,  in. 
atresia  of  the  bile-duct,  and  in  polycystic  disease  of  the  liver. 
In  streptococcic  infection  of  the  blood-current  producing  disinte- 
gration of  the  blood,  the  jaundice,  I  believe,  is  in  part  hemato- 
genic, resulting  from  a  disintegration  of  the  blood-corpuscles. 

The  prognosis  of  the  malignant  variety  is  extremely  grave. 
The  result  is  almost  invariably  fatal. 

Cyanosis  was  once  thought  to  be  synonymous  with  congeni- 
tal heart  disease.  The  laity  still  regard  a  "  blue  baby  "  as  one 
with  a  defective  heart. 

The  causes  of  cyanosis,  in  the  order  of  their  frequency,  are : 
pneumonia  (often  syphilitic),  premature  birth,  asphyxia,  atelec- 
tasis, degeneration  of  the  blood,  malformation  of  the  heart  and 
blood-vessels,  interference  with  the  function  of  the  nerves  of 
respiration,  malformation  of  the  respiratory  tract,  congenital 
pleurisy,  and  partial  occlusion  of  the  trachea. 

Congenital  heart  affections  may  result  from  intra-uterine 
endocarditis,  as  stenosis  of  the  right  and  left  auriculoventricular 
orifices,  stenosis  of  the  aortic  and  pulmonary  orifices,  and  insuffi- 
ciency of  the  valves.  Or  they  may  be  the  result  of  defective 
development,  as  patency  of  the  foramen  ovale,  atresia  of  the 
pulmonary  artery,  stenosis  of  the  conus  arteriosus,  and  defects 
in  the  ventricular  septum. 
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A  child  with  congenital  heart  disease  must  be  managed  with 
extraordinary  care.  Exposure  to  cold  is  particularly  danger- 
ous, as  there  is  a  tendency  to  pulmonary  congestion  and  pneu- 
monia. Artificial  heat  may  be  necessary  ;  malnutrition  must  be 
combated ;  heart  tonics  may  be  required.  The  prognosis  is 
relatively  favorable.  Compensation  may  often  be  secured  in 
apparently  the  most  unfavorable  cases. 

Diseases  of  Umbilicus. — Septic  infection. — The  ulcer  on  an 
infected  umbilicus  is  covered  with  a  grayish,  diphtheritic  mem- 
brane, has  a  reddened  areola,  and  the  local  inflammation  leads 
to  general  infection.  An  acute,  high  fever  in  a  new-born  infant 
suggests  septic  infection  or  pneumonia.  The  latter  may  be  sep- 
tic. The  so-called  Buhl's  and  Winckel's  diseases,  with  fatty 
degeneration  of  the  organs,  icterus,  cyanosis,  and  hemoglob- 
inuria, are  merely  the  result  of  streptococcic  infection  of  the 
blood-current. 

Treatment,  Prophylactic. — The  ulcer  should  be  exposed  at  the 
daily  bath,  cleansed  with  soap  and  water,  and  dressed  with  sali- 
cylic acid,  I  part ;  starch,  5  parts.  An  aseptic  ligature  should 
always  be  used  to  ligate  the  cord  at  birth,  and  the  daily  dressing 
of  the  cord  with  fresh  salicylated  cotton  should  be  carefully 
carried  out  with  clean  hands  until  the  cord  drops  off. 

Curative  Treatment. — ^The  ulcer  should  be  touched  with  a 
solution  of  bichlorid  of  mercury,  i  :  500,  or  with  nitrate  of  silver 
solution,  sj— fS-  It  should  be  thoroughly  irrigated  and  dusted 
with  salicylic  acid  and  starch,  and  covered  with  salicylated 
cotton. 

Umbilical  fungus  is  usually  an  overgrowth  of  granulation 
tissue.  It  projects  in  a  mass  like  a  strawberry  from  the  navel. 
It  should  be  cauterized  with  a  solid  stick  of  nitrate  of  silver, 
whereupon  it  promptly  melts  away.  In  about  one-fifth  of  the 
cases  cauterization  fails,  the  tumor  is  more  solid  in  feel,  and  is 
found,  on  microscopic  investigation,  to  be  the  remains  of  the  om- 
phalic duct.  This  kind  of  umbilical  fungus  is  called  an  entero- 
teratoma.  It  should  be  ligated  and  cut  off.  The  stump  of  the 
cord  may  persist,  unchanged,  almost  indefinitely,  covered  with  an 
angry,  red  layer  of  granulation  cells,  or  a  spur  of  well-organized 
connective  tissue  may  project  from  the  umbilicus.  In  such  cases 
there  is  a  small  supply  of  blood  to  the  cord  in  spite  of  the  liga- 
ture. The  projecting  mass  must  be  cut  off.  I  have  been  obliged 
to  amputate  the  persistent  stump  of  a  cord  on  the  sixteenth  day. 

Ompliaiitis  is  a  peculiar  inflammation  of  the  umbilicus  and 
surrounding  structures,  in  which  the  abdomen  becomes  conical 
in  shape ;  the  skin  and  subcutaneous  connective  tissue  are  hard, 
red,  and  infiltrated.    It  is  always  septic  in  origin.    It  requires  dis- 
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infection  of  the  umbilicus,  poultices,  and  early  incisions,  with 
stimulants  and  supporting  treatment.  A  later  stage  of  the  in- 
flammation is  ganffrenc.  The  prognosis  is  very  grave.  It  is 
difficult  to  avert  general  systemic  infection. 

Inflammation  of  the  umbllicsl  vessels  is  always  due  to  septic 
infection,  and  invariably  leads  to  systemic  infection,  which  is 
commonly  fatal. 

Hemorrhage  from  the  Umbilicus  (Omphalorrhajrlai. — The  bleed* 
ing  may  come  from  the  cord  or  from  the  umbilical  ulcer.  It 
may  be  primar>',  from  careless  ligation  of  the  cord ;  or  second- 
ary, after  the  cord  drops  off  The  vessels  of  the  cord  close  from 
the  placental  end  inward,  and  the  Jiypogastric  arteries  may  be 
patulous  after  the  cord  drops  off,  when  increased  blood-pressure 
or  handling  the  ulcer  may  bring  on  hemorrhage.  The  mortality 
of  this  accident  is  computed  at  seven  tj' -six  to  eighty -three  per 
cent. 

Treatment. — In  primary  hemorrhage  the  cord  must  be 
promptly  re-ligated.  In  bleeding  from  the  umbilical  stump,  if 
the  bleeding  vessels  are  seen,  they  should  be  ligated.  Usually, 
it  is  impossible  to  isolate  the  bleeding  ve.ssels.  In  such  cases 
the  hemorrhage  may  be  controlled  by  Monsel's  solution  and 
pressure  by  liquid  plaster-of-Paris  poured  into  the  navel,  where 
it  "sets,"  or  by  successive  layers  of  powdered  bismuth,  with 
gauze  and  collodion.  As  a  last  resort,  the  abdominal  wall 
around  the  navel  should  be  transfixed  with  harelip  pins  or  ordi- 
nary large-sized  needles,  and  a  figure-of-eight  ligature  should  be 
applied  under  them.  If  there  is  sufficient  stump  of  the  cord  left, 
it  should  be  drawn  out  and  transfixed  with  two  pins  or  needles 
and  ligated  below  them.  I  was  able  to  check  a  hemorrhage  in 
this  way  several  days  after  the  cord  had  dropped  off.  If  this  is 
impossible,  one  pin  may  suffice  ;  it  should  transfix  the  abdominal 
wall  just  below  the  umbilicus,  so  as  to  occlude  the  hypogastric 
arteries.  Before  inserting  the  pin  the  abdominal  walls  should 
be  compressed  and  rolled  between  the  thumb  and  forefinger  to 
get  rid  of  coils  of  intestines.  Should  the  hemorrhage  continue, 
it  can  be  controlled  by  a  pin  above  the  umbilicus  to  occlude  the 
umbilical  vein. 

Tetanus  of  the  new-born  is  the  result  of  the  entrance  of 
tetanus  bacilli  through  the  umbilicus.  The  disease  in  temperate 
climates  occurs  almost  exclusively  in  hospitals.  It  is  usually 
fatal,  the  death-rate  being  over  ninety  per  cent.  The  treatment 
should  always  include  an  immediate  and  a  thorough  disinfection 
of  the  navel. 

Melena,  or  s^astro-intestinal  hemorrhage,  is  an  extravasa- 
tion of  blood  into  the  stomach  and  intestines,  occurring  most 
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often  in  the  first  few  hours  of  life.  Duodenal  ulcer,  some  con- 
genital defect  increasing  intra-abdominal  blood-pressure,  intus- 
susception, or  hemophilia  may  be  the  cause.  The  child  may 
vomit  bright,  unaltered  blood,  or  the  vomit  may  be  "  coffee- 
grounds  "  in  character.  The  blood  from  the  bowel  is  black  in 
color,  and  is  mixed  with  meconium,  hence  the  name  melcna. 
It  is  to  be  carefully  distinguished  from  the  vomiting  of  blood 
derived  from  a  fissured  nipple  in  the  mother  and  ingested  with 
the  milk.  In  melena  the  infant  shows  unmistakable  symptoms 
of  internal  hemorrhage. 

Treatment. — GalUc  acid,  gr.  ij,  may  be  given  every  hour. 


Fig.  654 — Atresia  of  the  ureter :    A,  Kidney ;  6,  ureter ;  C,  bladder  (author'i  case 
in  University  Maternity). 

Ergotin  hypodermatically,  an  ice-bag  to  the  abdomen,  and  hot 
bottles  to  the  flanks  and  thighs.  .Stimulation  may  be  required. 
The  mortality,  in  spite  of  intelligent  and  energetic  treatment,  '\» 
fifty  per  cent 

Bloody  dischargee  from  the  jrenitalia  of  female  children  i.H 
not  ver>'  rare.  It  shows  an  activity  of  the  .sexual  organ.s  anal- 
ogous to  the  breast  changes  in  the  new-b^jrn.  The  condition  i» 
not  dangerous,  and  requires  no  treatment.     The  blood  comes 
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from  the  uterus,  like  the  menstrual  discharges — in  fact,  the  dis- 
charge is  a  true  menstruation,  as  has  been  demonstrated  in 
postmortem  examinations  of  infants  who  died  from  intercurrent 
affections.  It  appears  three  or  four  days  after  birth,  and  lasts 
only  a  few  days. 

Sudden  death  of  apparently  healthy  children  is  an  accident 
not  infrequently  demanding  an  explanation  by  the  attending 
physician. 

Among  the  causes  may  be  found  mierlyififf  by  the  motfur, 
accidentally  or  intentionally,  I  have  seen  five  cases.  In  one 
of  the  reports  of  the  Registrar-general  of  England,  there  vt*as  a 
record  of  1 500  cases,  the  majority  occurring  on  Saturday  night ! 

Discasfs. — Most  commonly  pneumonias,  apoplexies,  more 
rarely  perforation  or  intussusception  of  the  bowels,  rupture  of  a 
large  viscus,  or  any  of  the  diseases  previously  described,  which 
had  not  been  detected  during  life, 

Occliisioti  of  the  trachea  by  an  enlarged  thymus  or  by  atrtis  of 
milk. 

Cotigenital  defonnitks  of  important  internal  organs,  as  atresia 
of  the  ureter. 

Medication  of  the  New-born. — In  administering  medicine  to 
a  newly  born  infant,  the  physician  should  remember  its  peculiar 
itttolenmee  of  opium  and  its  tolerance  of  some  other  remedies. 

The  following  are  some  of  the  drugs  and  their  doses  re- 
quired in  the  first  four  weeks  of  life :  Opium,  only  as  paregoric, 
from  two  to  five  drops  in  one  dose,  not  repeated ;  mercury,  always 
as  calomel,  yj  to  ^  gr.  ;  castor  oil,  1 5  gtt.  to  3j ;  nitrate  of  silver, 
iv^^-h  g""-  ;  pepsin,  gr.  j-ij ;  gallic  acid,  gr.  ss-ij,  etc. 
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Abdomen,  appearance  of,  in  pregnancy, 

I9S 
changes  in  size  and  shape  of,  in  preg- 
nancy, 192 
palpation  of,  in  pregnancy,  200 
Abdominal  binder  in   postpartum  hem- 
orrhage, 553 
muscles,  contraction  of,  in  labor,  316 
diastasis  of,  in  labor,  586 
in  puerperal  state,  651 
pad  after  labor,  323 
palpation,  diagnosis  of  position  of  fetus 
by,  362 
in  labor,  361 
in  pregnancy,  aoo 
pregnancy,  270 

clinical  history  of,  276 
death  of  fetus  in,  282 
symptoms  of,  287 
section,  exploratory,  for  puerperal  sep- 
sis, 714 
for  interstitial  pregnancy,  290 
for  tubal  pregnancy,  288 
in  puerperal  sepsis,  704 
tumors,  pregnancy  and,  204 

putrefaction  of,  734 
walls,  change  in,  in  pregnancy,  186 
Abortion,  254 
after-treatment  of,  268 
appearance  of  ovum  after,  259 
causes  of,  254 
clinical  history  of,  258 
phenomena  of,  259 
diagnosis  of,  262 
duration  of,  259 
frequency  of,  258 
from  abnormal  positions  of  the  uterus, 

257 
from  alterations  of  the  maternal  blood, 

257 
from  anemia,  176 
from  cholera,  161 
from  chorea,  256 
from  chronic  endometritis,  176 

metritis,  176 

poisoning  of  mother,  177 
from  coughing,  256 
from   diffuse   hyperplasia  of  decidual 

endometrium,  144 
from  emphysema  of  lungs,  399 
from  heart  disease,  246 
from  injuries  of  mother,  253 
from  irritable  uterus,  254 


Abortion  from  maternal  diabetes,  1 77 
from  metritis,  223 
from  overdistention  of  uterus,  258 
from  placenta  prxvia,  544 
from  prolapse  of  uterus,  257 
from  retroflexion  of  uterus,  257 
from  typhoid  fever,  161 
from  vomiting,  256 
hemorrhage  in,  259 
in  cholemic  convulsions,  257 
in  chorea,  256 
in  eclampsia,  256 
in  epilepsy,  256 
in  hydramnios,  258 
in  hysterical  convulsions,  257 
in  multiple  pregnancy,  258 
in   retrodisplacement  of  the  pregnant 

uterus,  220 
induction  of,  740 
in  nephritis,  238 
in  pneumonia,  636 
indications  for,  740 
methods  of,  741 
inevitable,  diagnosis  of,  262 

treatment  of,  266 
missed,  269 
pain  in,  259 
prognosis  of,  264 
threatened,  diagnosis  of,  262 

treatment  of,  265 
treatment  of,  265 
tubal,  283 
Abscess,  ischiorectal,  736 
mammary,  676 

in  pregnancy,  iy> 
of   Bertholin's    gland,  obstruction   of 

labor  by,  503 
postmamniary,  676 
suburethral,  in  pregnancy,  226 
Acanthopelys,  466 

Accessory  corpuscle  of  spermatozoSn,  65 
Accidental  hemorrhage,  548.     See  also 

Htmorrhage 
Accouchement  forci  in  eclampsia,  599 
Acetabulum,  fracture  of,  470 
Acetonuria  in  pregnancy,  241 
After-birth.     See  Placenta 
After-coming  head,  delivery  of,  by  for- 
ceps, 789 
Deventer's  method,  790 
Mauriceau's  method,  787 
Prague's  method,  789 
Wigand's  method,  787 
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AAer-pains,  338 
Anlactia,  6^ 

AIlMiiiununa  ma  indication  Cor  inducing 
aboition,  740 

fiom  death  of  fetus,  174 

in  pr^nancy,  237,  243 
Alimentaiy  canal,  diaeasei  o^  in  preg- 
nancy, 330 
Allantoii,  132 

Arnnitm,  aboonnalitiei  of,  95 
secretion  of^  95 

adhesive  inflammatitm  o^  lOI 

■natomy  (rf^  93 

cystfl  ol,  102 

developDient  uf,  9a 

drwpiy  of,  96 
Amatutlc  bands,  fonniiLiDn  <£,  lOI 

fluid.     See  Li^mn-  •i/hmu     . 
Amnialilis,  98 
Amputation  o(  relal  [>ait!i  to  effect  deliv* 

ety,  798 
Amputniiuns,  inlru-uteHiie,  166 
Anasaica,  53(1 

of  fetus,  165 
Ailemia,  uliortiaii  from,  1 26 

periiicii>u<i,  itt  pregiiaBC}' ,  249 

|iuen>t"iJ,  607 
Ancslhrlics  in  tabuf,  3IJ 
Aneurysm  in  pre);naitLy,  348 
Ankylosis  in  fetus,  166 

of  {lelvic  joinliB,  472 
Annular  plnccnta.  I  ^o 
AntetieKJoii  nf  llir  ^'t:i%iit  uterus,  218 
Anteroposterior  diameter  of  pelvic  inlet, 
measurement  of,  421 
of   pelvic    outlet,   measurement  of, 

435 
of  pelvis,  22 
Ante-uterine  hematocele,  284 
Anus  vaginalis,  obstruction  of  labor  by, 

502 
vestibularis,  obstruction  of   labor  by, 

502 
Aphtha:  of  new-born,  839 
Apoplexies  in  pregnancy,  243 
in  puerperal  state,  659 
pulmonary,  of  new-bom,  836 
Appendicitis  in  pregnancy,  235 
Appetite  in  puerperal  state,  342 
Arbor  vita;  of  uterus,  46 
Areola  of  pregnancy,  194 
Armamentarium  for  labor,  309 
Arms,  delivery  of,  after  podalic  version, 

785,  786 
Arthritis  in  puerperal  state,  648 
Articular  rheumatism  of  fetus,  162 
Artificial  dilatation  of  the  cervical  canal, 

77 « 
feeding  of  infant,  822 
food,  preparation  of,  824 
respiration  of  new-bom  infant,  833 


Artificial  '  reqandjon     of     new-bom, 

Sdmltze's  method,  833 
Ash  of  human  millc,  832 
Aiphyzia  livida,  833 
neonatonim,  833 
after-treatment  of^  834 
causes  of^  833 
.     HeMinent  of,  833 
of  new-bom  child,  83s 
palUdm832 
Awana  in  pregnaa^f ,  350 
Atelectasis  of  new-bom  iafimt,  834 
Atresia  ani  of  ncw-bccn,  tMatmoit  o^ 
838 
of  vagina,  obstroction  of  labor  hji  50a 
Atrophy  of  deddnse,  150 
Ansoiltation,   diagnosis   of  poaitieD  of 

fetus  by,  303    ■ 
.  in  diagnosis  of  pregnancy,  303 
Auto-infection  in  '^ooperal  sepsis,  ^i 
Atito-intwcication  m  pregnaaqr,  a$t 
Auvard  incubator,  819 
Avortement  instantawf,  K9 
Avttlsiati  of  limbs  of  dbild  in  labot;  830 
Axis-txaction  forceps,  753     . 
tippliaAon  of,  766 

Baby-clothis,  358 
Bain's  basket,  359 

Bacufais  afoogenea  capsnhtm  in  poer- 
-  pend  sepsis,  690 
feetidns  in  puerperal  sepals,  690 
pyocyaneus  m  puerperal  sepas,  689 
Bacteria,   passage   of,   from    mother    to 

fetus,  156 
Bacteriology  of  the  vagina,  681-693 
Bag  of  waters,  302 
Ballottement,  202 
Bandl,  ring  of,  183,  365,  558 
Barnes'   bags   for  artificial  dilatadon  of 
cervical  canal,  771 
in  inertia  uteri,  415 
in  placenta  prsevia,  547 
in  treatment  of  hematoma,  625 
Bartholin's  glands,  45 

abscess  of,  obstruction  of  labor  by, 

503 
Basiotribe,  Tamier's,  794,  795 
Baudelocque's  diameter,  421 

method  of  cephalic  version,  387 
Binder  for  symphyseotomy,  803 

mammary,  357 

obstetrical,  323 
Bladder,  changes  in,  in  pregnancy,  186 

diseases  of,  in  pregnancy,  240 

irritability  of,  in  pregnancy,  240 
Blastomeres,  72 
Blindness  in  pregnancy,  244 
Blood,  changes  in,  in  pregnancy,  186 

clots,  retention  of,  puerperal   hemor- 
rhage from,  618 
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Blood,  diseases  of,  in  pregnancy,  249 
in  new-born  infant,  817 
tumor.      See  Hematoma 
Blood- vessels,  diseases  of,  in  pregnancy, 
247 
of  pelvic  organs,  32 
of  uterus,  changes  in,  in   pregnancy, 
181 
Bloody  discharge  from  genitalia  of  new- 
born female  children,  845 
Blot's  perforator,  792,  793 
Blunt  hook,  771 
Body  of  Rosenmiiller,  42 
Body-cavity,  73 

Boric  acid  in  aphthae  of  new-bom,  839 
in  cystitis,  658 
in  thrush  of  new-bom,  839 
Bougies,  graduated,  for  dilating  cervical 
canal,  777 
Gau's,  777 
Hegar's,  777 
Bowels  in  puerperal  state,  354 

movements  of,    in    new-born    infant, 

816 
of  child,  injury  of,  in  labor,  831 
Brachial  palsy  from  injury  during  labor, 

826 
Brain,  congestion  of,  in  pregnancy,  242 
diseases  of,  in  pregnancy,  242 
injury  to,  during  labor,  825 
Braun's  cranioclast,  793 

hook,  798 
Breast  pump,  674 
Breasts,  absence  of,  660 

areola  of,  in  pregnancy,  194 
diseases  of,  671 
hypertrophy  of,  660 
in  pregnancy,  194 
inflammation  of,  675  * 

management  of,  in  puerperium,  355 
sensations  in,  in  pregnancy,  193 
striae  of,  in  pregnancy,  194 
stmcture  of,  343 
supernumerary,  660 
Breech,  extraction  of,  768 
by  blunt  hook,  771 
by  fillet,  770 
by  forceps,  770 
manual  method  of,  768 
presentation,  392.     See  also  Presenta- 
tion, breech 
Brim  of  pelvis,  17 
Broad-ligament  pregnancy,  272 
Bronchial  catarrh  in  pregnancy,  249 
Brow  presentation,  389.     .See  also  Pres- 
entation 
Brown  atrophy  of  myocardium  in  preg- 
nancy, 247 
Bmit,  uterine,  203 
Buhl's  disease,  843 
Bulbs  of  vestibule,  45 

54 


Caked  breast,  674 

Calcareous  degeneration  of  placenta,  1 24 

of  umbilical  cord,  138 
Calculi,  vesical,  complication  of  labor  by, 

5«9 
in  pregnancy,  241 
Calculus,  renal,  in  pregnancy,  240 
Canals  of  Girtner,  41 
Cancer  of  uterus  in  pregnancy,  224 

syncytial,  1 29 
Caput  succedaneum,  826 
in  flat  pelvis,  438 
in  justominor  pelvis,  443 
Carcinoma  of  cervix  uteri,  obstmction  of 
labor  by,  511 
of  utems  a  cause  of  puerperal  hemor- 
rhage, 619 
syncytiale,  129 
(Cardiac  nerve-storms,  250 
Caries  of  pelvis,  472 

of  teeth  in  pregnancy,  230 
Caranculse  myrtiforraes,  45,  216 

enlarged,  obstmction   of  labor   by, 
504 
Carus,  curve  of,  21 
Casein  of  milk,  822 
Catarrhal  endometritis,  147 
Catheterization  in  puerperal  state,  353 
Celiohysterectomy,  807 

and  celiohysterotomy,  choice  of,  810 
Celiotomy  for  ovarian  cyst  in  labor.  517 
Cellular  hypertrophy  of  placental  villi, 

120 
Celom,72 

Centers  of  ossification  as  signs  of  matu- 
rity of  fetu.s,  86 
Cephalhematoma  828 
Cephalic    presentation.      See    Presenta- 
tion 
version.     See  Version 
Cephalotribes,  795 

Cervical  canal,  artificial  dilatation  of,  771 
by  Barnes'  bags,  771 
by  forceps,  777 
by  graduated  bougies.  777 
by  manual  method,  772 
by  multiple  incisions,  777 
pregnancy  of  Rokitansky,  151 
Cervicitis  in  pregnancy,  224 
Cervix  uteri,  alterations  in,  in  pregnancy, 
185 
atresia  of,  obstmction  of  labor  by, 

498 
cancer  of,  in  pregnancy,  224 
carcinoma   of,  obstmction   of  labor 

by,  511 
cicatricial  contraction  of,  obstmction 

of  labor  by.  499 
circular  detachment  of,  in  labor,  567 
dilatation  of,  artificial,  771 
diseases  of,  in  pregnancy,  224 


^^H     S50          ^^^f                            ^^^^^^^^M 

^^^^^          Cervix  uteri,  displacement  of,  obstruction 

Coitus,  time  when  most  likely  to  result  io          J 

^^^^^                    of  labor  by,  511 

conception,  69                                    ^^^| 

^^^^^B                  injuries             litbcr,  566 

Colic  of  new-born,  839                               ^^H 

^^^^^^                   rigidity  of,  nl»tructiun  of  lalior  by, 

(Jolon  bacillus  in  pucrpeml   sri>s4.s.  6S0,    ^^V 

^V 

^3                                                        1 

^^H                  Cesarean  section,  804 

Colostrum,  345.  603                                               ■ 

^^m                          in  labor  with  contracted  pelvis,  .196, 

Colpohy|icrplusia    cystica    in    mrEiniKT,            I 

^^^_                      497 

1 

^^^^^B                  indicalil>ll^i  for,  806 

Combined  examination  in  pregnancy,  20I           ■ 

^^^^H                   Porru's  iiiulhiKl,  N}5,  807 

version,  7S0                                                      ^^J 

^^^^^H                  |K>slini>rteni,  804 

lJ'(Jutre|xmt's  tneth'd  of.  782             ^^^| 

^^^^^B                   Sitiiger's  method,  805,  809 

Wright's  nieihiHl  of,  782                       ^^H 

^^^^^^                     vngmni,  806 

Compact  lover  of  ulerme  dcciduA.  I40 

^^H                           varieties  uf,  805 

Compound  pre.sentalion.  530.     >ier  also 

^^H                  Cessation    ^>(  mcu^ttruntion  an  a  sign  of 

J'reittltaliptl 

^^H                               pregnancy,  Igi 

Conception,  average  elate  of,  after  mat 

^^H                    Chnniiierk-n's  vt'Cli^,  747 

riagc,  70 

^^H                   Clinmpclier  ilr  Kibes'  inelastic  bog,  744 

lime  when  most  likely  to  occur,  69 

^^H                    Child,  new-born.      See  A'nv-lwrtt  infant 

t.'ongenital  cystic  elephantiasis,  Iti5 

^^H                   Clilua'^nmla  of  pre|;iinncy,  194,  253 

deformities,  treatninil  of.  837 

^^^^                   Chloml  in  ei:lan)p%in,  598 

Congestion  of  brain  in  [iregnam-)-.  242 

^^^^^B                in  galaclorrbcn,  660 

Congtutinntiii  orificii  uteri  cxtemi,  498 

^^^^^H                                            415 

Conjugate  <lianieler,  false,  rjf   spcuidrlo^ 

^^^^^^^^              in  rigidity  of  cervix  uteri,  499 

lisihcsir  |K-lvis,  477 

^^V                  Chlorofonn  in  eclampsia,  597 

of  jwlvis,  diagiinal,  measurrment  of. 

^^H                             labor,  314 

435 

^^H                   (  hoh-inic  convulsions,  abortion  in,  257 

by  manual  method,  426 

^^H                   Cholera  of  fetus,  1 61 

external,  measurement  of.  421 

^^H                  Chorea,  abortion  from,  256 

iruc.  measurement  of.  425,  426 

^^B                      in  pregnancy,  243 

Conjunctivitis  of  new-lxim,  S30 

^^r                            treatment  of,  243 

Connective  tissue  of  |>elvis,  28                   ^^^| 

^H^   .                (Thorion,  chronic  inflammation  of,  112 

of  uleriis,   alterations    in,    m    pceg-  ^^^| 

^H^^^              description  of,  104 

^^^H 

^^^^^^H              development  of,  103 

Consti|)ation  in  pirgtmnry,  187,  188          ^^^| 

^^^^^H              diseases  of,  104 

treatment  of,  23  \                                   ^^^H 

^^^^H                          103 

of  iicw-bom,  839                                       ^^^H 

^^^^H             fibromyxomatous  degeneration  of,  112 

Conlrncted  [iclves,  veisinn  in,  778             ^^^^ 

^^^^^^1               frondosum,  104 

pelvis,  rtai,  443                                                   ■ 

^^^^^V                           104 

generally,    44I.      See    also    Pelvis,         J 

^^^^^           Chorionic  villi,  103 

fuilominor                                          ^^^H 

^^H                           cystic   degeneration    of,    104.       See 

obliquely,  446                                           ^^^H 

^^H                               also  Cvstie  degentm/hm 

Ininsversely,  4$0                                      ^^^H 

^^H                             dropsy  of,  105 

1  ontruclion- ring.  183   365.558                  ^^^H 

^^H                    Chronic  ])oisoning   of   mother,   effect  of. 

Convulsions,  593.     Sec  also    KfiamfiSm^^^^ 

^^H                                  upon  fetus,  177 

Cord,  umbilical,  132.     .See  alio  UmM-         1 

^^H                   Chylurin  in  pregnancy,  241 

iiiil  (ord                                               ^^M 

^^H                     Circidar  vein  of  placenta,  IIS 

Cords,  coiling  of,  in  twin  labor,  534          ^^fl 

^^1                    Circulation  of  fetal  blotxl,  82 

Corpus  luteum,  62                                          ^^^| 

^^1                    Circulator)'  ap|>aratus,  alterations   in,   in 

of  menstruation,  62                             ^^^^ 

^^H                                   puerperal  state,  339 

of  pregnancy,  63                                   ^^^H 

^^H                            diseases  of,  in  pregnancy.  246 

Cotvledons  of  placenta.  tl8                        ^^^H 

^^M                       system,  changes  in.  in  pregnancy,  186 

Coughing,  nUirtion  fr<ini.  25^^                      ^^^| 

^^H                     Cleft-palate  of  new-bom,  S37 

Cows'  milk  OJinpiired  to  huiiiuii,  82;          ^^^| 

^H                     Cliloris,  45 

com|io-si|i,in  of,  823                                 ^^H 

^^1                   Clonca,  39,  42 

Coxalgic  pelvis.  488                                    ^^H 

^^B                   Clothing  of  iiew-liom  infant,  821 

I'ranioclasI,  792,  793                                       ^^^H 

^^H                    Cocain  for  hemorrhoids,  336 

Bmnn'si.  793                                              ^^^H 

^^B                       in  pernicious  vomiting,  233 

^^H 

^^H                   Coccyx,  fracture  of,  in  labor,  586 

Sim|ison's,  793                                          ^^^H 

^^^^^_           Coffee-grounds  vomit  in  melena   neona- 

Crani'ipngiis,  521                                           ^^^| 

^^^^^1 

Craniotomy,  79I                                            ^^^| 

K fc ^=^^HI 
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Craniotomy,  instniments  for,  792 

lechnic  of,  795 
Crede's  method  of  expressing  placenta, 

3^5.  407 
of  preventing  ophthalmia   neonato- 
rum, 841 
Curve  of  Cams,  24 
Cyanosis  of  new-l)om,  842 
Cystic  degeneration  of  chorion  villi,  IQ4 
clinical  history    and    diagnosis 

of,  109 
etiology  and  frequency  of,  110 
pathological  anatomy  of,  I07 
treatment  of.  III 
endometritis,  148 
Cystitis  in  pregnancy,  240 
in  puerperal  state,  657 
septic,  in  puerperal  sepsis,  733 
Cystocele,  obstruction  of  labor  by,  519 
Cysts  of  amnion,  102 
of  placenta,  129 
of  umbilical  cord,  138 
ovarian,  complication  of  labor  by,  515 

Davis  forceps,  752 

Death  of  fetus,  causes  of,  in  fetus  itself, 
178 
referable  to  father,  178 
detection  of,  1 73 
diagnosis  of,  214 
effect  of,  upon  mother,  172 
habitual,  175 
in  utero,  172 
of  mother,  effect  of,  upon  fetus,  171, 

590 
sudden,  in  labor,  587 
Decapitation,  797 

Decidua,  diffuse  hyperplasia  of,  144 
epichorial,  140 
ovular,  140 
placental,  I40 
reflexa,  139,  140 
serotina,  139 
uterine,  140 

compact  layer  of,  I40 
glandular  layer  of,  I43 
spongy  layer  of,    143 
vera,    139,  140 
Deciduse,  139 

acute  inflammation  of,  I49 
atrophy  of,  150 
diseases  of,  144 
Decidual  cells  of  FriedlSnder,  140 
endometritis,  exanthematous,  149 

hemorrhagic,  146 
endometrium,   diffuse  hyperplasia  of, 

144 
fragments,  retention  of,  after  labor,  611 
Deciduoma  malignum,  1 29 
Deciduosarcoma,  129 
Deformities  of  pelvis,  418.  See  also  TV/I'M 


Delirium  of  fever  in  pregnant  women, 

Z4S 
temporary,  of  labor,  245 
tremens    distinguished  from  puerperal 
insanity,  245 
Delivery  of  placenta,  324 

postmortem,  590 
Descent  stage  of  labor,  303 
Determination  of  sex,  87 
Deutoplasm  of  ovum,  60 
Devenler's  metho<l  of  delivering  after- 
coming  head,  790 
Diabetes,  maternal,  effect  of,  upon  fetus, 

177 
mellitus  in  pregnancy,  242 
Diagnosis  of  life  or  death  of  fetus,  214 
Diagonal  conjugate,  measurement  of,  425 

manual  method  of,  426 
Diameter   of  pelvis,  anteroposterior,   of 
outlet,  measurement  of,  43S 
Baudelocque's,  421 
diagonal  conjugate,  measurement  of, 

425 
by  manual  method,  420 
external  conjugate,  measurement  of, 

421 
transverse,  measurement  of,  432 
of  outlet,  measurement  of,  434 
true    conjugate,    measurement    of, 
425,  426 
Diameters  of  fetal  head,  normal,  83 

of  pelvis,  22 
Diarrhea  in  pregnancy,  treatment  of,  235 
Diastasis  of  abdominal  muscles  in  labor, 
586 
in  puerperal  state,  651 
Dicephalus,  521 

birth  of,  523,  525,  526 
Diet  in  puerperal  state,  351 

regulation  of,  in  pregnancy,  l8g 
Diffuse  peritonitis  in  puerperal  sepsis,  720 
Digestion  in  new-bom  infant,  816 
Digestive  tract,  changes  in,  in  pregnancy, 

187 
Dilatation,  instrumental,  777 

stage  of  labor,  303 
Dilators,  Gau's,  773 

Hegar's,  773 
Dimensions  of  fetal  head,  86 
Diphtheria  in  puerperal  state,  645 

relation  of,  to  puerperal  sepsis,  738 
Diprosopus,  craniotomy  for,  527 
Dipygus,  522 

parasiticus,  522 
Direction  of  presenting  part,  anomalies 

of.  376 
Discus  proligerus,  60 
Dissecting  metritis  in   puerperal   sepsis, 

7.8 
Distortion  of  head  during  labor,  826 
Ddderlein,  vaginal  bacilli  of,  683 
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DOderiein's  lochial  tabe,  695 
Dooble  promontory,  436 

▼agina,  463 
D'Outrepont's  method  of  (xmbined  ver- 

sioD,  782 
Dropsy  of  amnion,  96 

of  chorfon  villi,  105 
Dry  labor,  547 
Ductus  arterioias,  83 

omphalicos,  133  . 

▼enosus,  82 
Dullness  on  percussion  of  abdomen  in 

pregnancy,  203 
Duration  of  pregnancy,  esdmatkn   of, 

213 
Dwarf  pelvis,  441,  44a 
I>ystocia,  41a 

due  to  disease,  593 
I>ysuria    in    retrofle:doo    of    pregnant 
nteros,  219 

EcuumiA,  594    ' 

abortion  in,  256 
,  accouchement  forci  in,  599 

anesthetization  in,  597 

caiiein  in,  599 

catharsis  in,  597 

causa  of,  S94 

dikxal  in,  598 

chloroform  in,  597 

diaphoresis  in,  597 

differential  diagnosis  of,  596 

during  labor,  599 

effect  of,  on  fetus,  171 

frequency  of,  594 

hot-air  bath  in,  <97 

morphin  in,  598 

nitrate  of  amyl  in,  599 

obstetrical  treatment  of,  599 

oxygen  in,  599 

pathology  of,  $95 

prognosis  of,  596 

symptoms  of,  595 

treatment  of,  596 

venesection  in,  597 

veratrum  viride  in,  598 

wet  pack  in,  597 
Ectoderm,  72 
Ectopic  pregnancy,   270.     See  also  Ex- 

trnutcrine  pregttaney 
Eczema  of  nipples  in  pregnancy,  230 
Edema  of  genitals  after  labor,  609 

of  glottis  in  pregnancy,  249 

of  placenta,  120 

of  vulva  in  pregnancy,  227 
Edgar's    method  of   dilating  os    uteri. 

Effective  conjugate  diameter  of  spondy- 

lolisthesic  pelvis,  477 
Egg-cords,  59 
Elephantiasis,  congenital  cystic,  165 


&nb(dism  of  pnlmnnaty  artery  in  labor, 

S89 

pulmonary,  in  pregtumcy,  250 
Embryo,  development  of,  74 
in  first  month,  74 
in  second  mootb,  78 
in  &hd  miHith,  79 
Embryonal  area,  72 
Embtyotomy,  791 

Emotion  as  a  cause  of  poeiperal  hemor- 
rhage, 618 

death  from,  in  labor,  589 
Emotional  fever  in  puerpentl  state,  626 
EmoCiaDs,  maternal,  inflaence  ot,  apua 

fetus,  169 
EmjAysema  in  pregnancy,  249 

subcutaneous,  in  labor,  587 
Endocervidtis  in  pr^nancy,  224 
Endochorion,  104 

Endocdpitis  in  puenwral  aepsia,  717 
Endometritis,  catairhal,  147 

duonic,  as  a  canae  of  death  of  fetiu» 
176 

cystic,  148 

deddua  polypoaa  or  tuboosa,  X46 

deddualis,  ta4 

exanthematous  deddnal,  149 

hemorrhagic  decidual,  149 

in  ptierpoml  sepsis,  717 

miciobic  deddnal,  150 

plaoentaris  gummosa,  124 

polypoid,  146 

purulent  decidual,  150 
Endometrium,   decidual,   diffuse    hyper- 
plasia of,  144 
hyperplastic  inflammation  of,  i.;4 

involution  of,  334 
Entoderm,  72 
Epichorial  decidua,  I40 
Epilepsy,  abortion  in,  256 

in  pregnancy,  243 
Episiotomy,  318 
Epistaxis  in  parturition,  249 

in  pregnancy,  249 
Epoophoron,  42 
Erysipelas  in  puerperal  state,  642 

of  fetus,  159 

relation  of,  to  puerperal  sepsis,  737 
Erythematous  rashes  in  puerperal  state. 

641 
Evisceration,  798 
Evolution,  spontaneous,  405 
Exanthemata  of  new-born,  837 
Exanthematous    decidual     endometritis, 

149 
Exochorion,  104 
Exostoses  of  pelvis,  466 
Expulsion,  forces  of,  365 

stage  of  labor,  303 
Expulsive  force  of  labor,  excessive  power 
of,  417 
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Extension  of  fetal  head,  anomalies  of,  376 
in  face  presentations,  383 
in  labor,  371 
External  conjugate,  measurement  of,  421 

genitals,  development  of,  42 
Kxtramedian  engagement  of  head,  440 
Extra-utetine  pregnancy,  270 

advanced,  29I 

changes   in   uterus   and  vagina   in, 
272 

classification  of,  270 

clinical  history  of,  272 

diagnosis  of,  287 

etiology  of,  271 

frequency  of,  270 

prognosis  of.  288 

symptoms  of,  285 

terminations  of,  278 

treatment  of,  288 
Eyesight  in  new-bom  infant,  817 

Face,  appearance  of,  in  pregnancy,  194 
injuries  of,  during  labor,  829 
presentations,  381.     See  also  Presen- 
tation, face 

FaIloi>ian  tubes,  anatomy  of,  50 

False  corpus  luleum,  63 

Fat  of  human  milk,  822 

Fatty  degeneration  of  heart  in  pregnancy, 

247 
of  placenta,  1 21 
Feeding  of  new-bom  infant,  821 

artificial,  822 
Female  pronucleus,  69 

sexual  organs,  development  of,  39 
Femora,  luxation  of,  effect  on  pelvis  of, 

490 
Fertilization  of  ovum,  69 
Fetal  head,  dimensions  of,  86 
structure  of,  367 
movements,  auscultation  of,  204 
in  pregnancy,  193 
palpation  of,  201 
pelvis,  444 
syphilis,  151 

diagnosis  of,  153 
manifestations  of,  152 
prognosis  of.  153 
treatment  of,  155 
Wegner's  sign  of,  154 
traumatism,  167 
Fetation,  multiple,  89 
abortion  in,  91 
acardia  in,  91 
fetus  papyraceus  in,  91 
frequency  of,  89 
hydramnios  in,  91 
placenta  in,  90 
Fetus,  accidents  to,  591 
alterations  in  maternal  blood  that  are 
fatal  to,  176 


Fetus,  anasarca  of,  165 
ankyloses  in,  166 
articular  rheumatism  of,  162 
cause  of  death  of,  in  itself,  178 
cholera  of,  161 
circulation  of  blood  in,  82 
conditions  of    uterus   which   interfere 

with  development  of,  175 
death  of,  diagnosis  of,  214 

effect  of,  upon  mother,  172 

from  causes  referable  to  father,  17S 

in  utero,  1 72 
development  of,  74 

in  eighth  month  81 

in  fifth  month,  80 

in  first  month,  74 

in  fourth  month.  79 

in  ninth  month.  81 

in  second  month,  78 

in  seventh  month,  ^o 

in  sixth  month,  80 

in  tenth  month,  8t 

in  third  month,  79 
diagnosis  of  life  or  death  of,  214 
diseases  of,  151 

effect  of  chronic  diseases   of   mother 
upon,  177 

of  chronic  poisoningof  mother  upon, 

1-8 
of  death  of  mother  upon,  171,  590 
of  eclampsia  upon,  1 71 
of  excess  of  urea  in  maternal  blood 

upon.  177 
of  maternal  diabetes  upon,  177 
of  maternal  nephritis  upon,  177 
er)'si])elas  of,  159 
fractures  of    the    bones   of,   in   utero, 

166 
habitual  death  of,  175 

diagnosis  of  cause  of,  179 
preventive  treatment  of.  180 
infectious  diseases  of,  other  than  syph- 
ilis, 156 
influence  of  ictfTus  gravidarum  u|X)n, 
170 
of  maternal  emotions  upon,  1 69 
of  maternal  fever  upon,  168 
intestinal  invagination  in,  166 
luxations  in,  1 66 
malaria  of,  1 60 
malformations  of,  obstruction  of  labor 

by.  523 

mature,  85 

general  appearance  of,  87 

length  of,  86 

weight  of  85 
measles  of.  158 
non-infectious  diseases  of,  162 
overgrowth  of,  obstruction  of  labor  bv, 

519 
papyraceus,  91 
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Fetus,  pontioo  of.'attscaltttion  to  deter- 
mine, 363 

nchitis  of,  163 

recurrent  fever  tA;  162 

fcariatina  of,  IS9 

septicemia  of,  1 61 

sex  of,  diagnosis  of,  ai6 

HgDS  of  maturity  of,  85 

qrphilis  of,  151 

syphilitic  iniection  of,  15 1 

tempetatute  of,  in  utiro,  84 

Inumatism  of.  1 67 

tuberculosis  of,  160 

tumors  of,  obstructiaa  of  labor  by,  536 

typhoid  fever  of,  161 

variola  of,  158 

yellow  fever  of,  l6a 
Fever  in  puerperal  state,  emotiooal,  626 
from  cerebral  disease,  6jl 
from  constipation,  639 
from  exposure  to  ooM,  638 
from  reflex  irritation,  639 
non-infectious,  636 
syphilitic,  633 
with  eclampsia,  633 

matMmal.  influence  of,  upon  fetus.  168 
FilMofiUty  d^eneradon  vS  placenta,  I3l 
Fibroid  of  iitenis,  obstmctioa  of  labor  by, 

5" 
Fibroids  in  puerperal  state,  618 
Fibromata  of  uterus  in  pregnancy,  334, 

712 

Fibromyxomatous  degeneration  of  cho- 
rion, 112 
Fibrous  degeneration  of  placenta,  121 
Fillet-carrier,  769,  770 

extraction  of  breech  by,  770 
Fimbriae  of  oviduct,  53 
Finger-nails,  loosening  of,  in  pregnancy, 

2S3 
Flat  pelvis,  non-rachitic,  443 

rachitic  pelvis,  454 
Flexion  of  fetal  head,  370 

abnormalities  of,  375 
Foodyolk  of  ovum,  60 
Foramen  ovale,  83 
Forceps,  744 

application  of,  755 

axis-traction,  application  of,  766 

Davis',  752 

dilatation  of  cervical  canal  by,  777 

Hirst's,  750 

historical  sketch  of,  744 

Hodge's,  750 

in  after-coming  head,  789 

in  breech  [jresentation,  770 

in  labor  with  contracted  pelvis,  495 

in  occipitoposterior  positions,  765 

in  transverse  positions  of  head,  765 

indications  for  application  of,  753 

introduction  of,  755 


Forceps,  Levret's,  748 

locking  of,  761 

mortality  from,  766 

Palfyn's,  747 

position  for,  755 

Fbulef  s  axis-traction.  753 

preparations  for  appUcatioa  of,  755 

Ssimpson's,  7<o 

Smdlie-s.  748 

sterilization  of,  755 

Tamiet's  azis-tnciioa,  753 

traction  on,  764 

uses  and  functions  of,  753 
Forces  of  expulsion,  365 

of  labor,  aoomalie*  of,  413 

of  resstance,  365 
Fossa  navicularis,  44 
Fourdiet,  44 
Fracture  Climbs  of  child  doting  labor,  830 

of  pelvis,  469 

of  skull  dmring  labor,  836 
Ftawtnres  m  tOtrv,  166 
Friedltnder,  decidual  ceUaof,  140 
Ftandos  uteri,  height  of,  as  aa  ladieatioa 

of  duration  of  pRgnaaqr,  314 
Funic  souffle,  aoj 
Funis.     See  UrniiHail  torJ 
Funnel-shaped  pelvis,  444 
Fteondes  of  new4xim,  840 

Galactocsls,  677 

Galactorrhea,  668 

Galbiati's  knife,  800 

Gangrene  of  vulva,  obstruction  of  labor 

by.  504 
GSrtner,  canals  of,  4 1 
Gastro-intestinal     hemorrhage    in    new- 
born, 844 
Gau's  dilators,  773 
Gavage  of  premature  infants.  819 
Gelatin  of  Wharton,  1 32 
Generative  organs,  nerves  of,  32 
Genital  cord,  40 

eminence,  42 
Genitalia,  diseases  of,  218 

external,  development  of,  42 

internal,  development  of,  39 
Germinal  spot  of  ovum,  60 

vesicle  of  ovum,  60 
Germ-yolk  of  ovum,  60 
Gestation.     See  Pregnancy 
Gingivitis  in  pregnancy,  230 
Glands  of  clitoris,  45 

of  Montgomery,  344 
Gland-space,  59 

Glandular  layer  of  uterine  decidua,  I43 
Ctlottis,  e<lema  of,  in  pregnancy,  249 
Glycosuria  in  pregnancy.  241 
Goiter  in  pregnancy,  247 
Gonococcus-infection  in  pregnancy,  226 

in  puerperal  sepsis,  689,  6i93 
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Gonorrhea  in  puerperal  state,  650 
Gonorrheal  stomatitis  of  new-bom,  839 
Goodell's  rule  of  pregnancy,  20I 
Graatian  follicles,  55 

development  of,  59 

rupture  of,  60 
Graduated  bougies,  dilatation  of  cervical 

canal  by,  777 
Graves'  disease  in  pregnancy,  247 
Gnivi<l  uterus.     See  Fregnunt  uterus 
Gum  of  new-born,  8,0 

Habitual  death  of  fetus,  175 

diagnosis  of  cause  of,  1 79 
preventive  treatment  of,  iSo 
Harelip,  treatment  of.  837 
Harris'  method  of  dilating  os   uteri,  772 
Harris- Dickinson  pelvimeter,  422 
Head,   fetal,   effects   of    flat   pelvis  on, 
438-440 
extramcdian  engagement  of,  440 
structure  of,  367 
Hearing,  disturbances  of,  in  pregnancy, 

244 
Heart  aft'etiions  of  new-born,  842 
changes  in.  in  pregnancy,  186 
disease  in  labor,  601 
in  pregnancy,  246 
failure,  death  from,  in  labor,  587 
muscle,  di-sea-ses  of.  in  pregnancy,  247 
of  new-boni  infant,  818 
sounds,  fetal,  in  pregnancy,  ausculta- 
tion of,  203 
Hegar's  bougies  or  dilators,  773 

sign  of  pregnancy,  201 
Hematocele,  ante-uterine,  284 
from  tubal  pregnancy,  284 
retro-uterine,  285 
Hematoma    I'rcmi    ruptured    tubal    preg- 
nancy, 284 
of  vagina,  obstruction  of  labor  by,  501 
polypoid,  of  uterus,  146 
puerperal,  620 

clinical  history  of,  622 
diagnosis  of,  622 
etiology  of,  621 
prognosis  of.  624 
situati<m  of,  620 
size  and  form  of,  621 
treatment  of,  625 
rupture  of,  causing  death  in  laljor,  589 
Hematuria  in  pregnancy,  241 

in  puerpural  state,  655 
Hemophilia  of  new-born,  841 
Hemoptysis  in  pregnancy,  250 
Hemorrhage,  accidental,  548 
complicating  labor,  539 
from  laceration  of  cervix,  566 
from  umbilicus,  .S44 
gastro-intestinal,  in  new-born,  844 
in  placenta  pntvia,  543 


Hemorrhage  in  third  stage  of  labor,  pre- 
vention of,  322 
placental,  127 
postpartum,  551 

abdominal  binder  in,  553 

auto-infusion  in,  556 

causes  of,  551 

compression  of  uterus  in,  554 

diagnosis  of,  55  2 

electricity  in,  554 

ergot  in,  553 

intravenous  injection  of  salt  solution 

in,  S5<> 
Monsel's  solution  in,  554 
morphin  in,  556 

rectal  injection  of  salt  solution  in,  555 
symptoms  of,  552 
tampon  in,  554 
transfusion  of  blood  in,  556 
treatment  of,  553 
vinegar  in,  554 
puer|)eral,  609 

from  carcinoma  of  uterus,  619 
from  dislodgments  of  thrombi,  617 
from  displacements  of  uterus,  614 
from  emotional  causes,  618 
from  fibroids,  618 
from  hemalomata,  620 
from  pelvic  engorgement,  619 
from  relaxation  of  uterus,  618 
from    retained    placenta   and    mem- 
branes, 609 
from  retention  of  blo<xl-clots,  618 
from  wounds  of  genital  tract,  619 
unavoidable,  5.J9 
Hemorrhagic  decidual  endometritis,  149 
Hemorrhoids  in  pregnancy,  236 

vesical,  in  pregnancy,  240 
Hemothorax    of    child    from    injury  in 

labor,  831 
Hernia   of  pregnant   uterus,  obstruction 
of  labor  by,  505,  506 
umbilical,  137 

of  new-lM)rn,  837 
vaginal,  obslruclion  of  labor  by,  517 
Hernial  protrusion   of    pregnant  uterus, 

223 
Herpes  gestationis  in  pregnancy,  252 
Hick's  cephalotribe,  794 
Hirst'scanvas  binder  for  symphyseotomy, 
803 
cranioclast,  793 
forceps,  750 
knife    for  cutting   subpubic    ligament, 

800 
operation  for  inversion,  582 
pelvimeter,  430 
Hodge's  forceps,  750 

scissors.  792 
Holoblasilc  ovum,  60 
Hook,  blunt,  771 
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Hook,  Btavin's,  798 

Ramsbotham's,  798 
HmnBii.  milk  as  food,  821 

compared  with  cows'  milk,  833 
constitution  of,  Sai 
Hydatidiform  mole,  105 
Hydiamnion,  96 
Hydramnios,  96 
acute,  96 

diffeientiation  of,  from  ascites,  xoo 
from  OTarian  cyst,  lOO 
from  twin  pregnancy,  loo 
eik>Iogy  of,  916 

from  both  feul  and  maternal  sources,  99 
from  excessive  secretion  of  fetal  urine, 

98 
from  fetal  skin,  98 
from  the  amnion  itself,  98 
of  fetal  origin,  97 
of  maternal  origip,  96 
■ymptoms  and  diagnosis  ti,  99 
treatment  of,  100 
Hydrenoephalocele,  534 

obstruction  of  labrar  by,  536 
Hydrocephalus,  527 
diagnosis  of,  537 
treatment  of,  538 
Hydronephrosis  in  pregnancy,  240 
Hydrorriiea  graviduum,  393 
Hydrostatic  diliuation  of  cervical  canal, 

771 
Hymen,  45 

unruptured,  obstruction  of  labor  by, 
502 
Hyperemesis  gravidarum.      See    Vomit- 
ing, ptrnicious 
Hyperlactation,  668 
HyjxKjermatoclysis  in   puerperal   sepsis, 

704 
Hysterectomy  for  puerperal  sepsis,  709 
Hysteria  in  pregnancy,  2J3 
Hysterical  convulsions,  abortion  in,  257 

Icterus  gravidarum,  influence  of,  upon 
fetus,  170 
of  new-born,  842 
Iliopsoas  muscle,  25 
Imperforate  rectum  of  child,  838 
Impetigo  herpetiformis,  252 
Impregnation,  change   in  ovum   follow- 

inn.  72 
time  when  most  lilcely  to  occur,  69 
Incarceration  of  pregnant  uterus,  219 

treatment  of,  22t 
Incontinence  of  urine  in  pregnancy,  240 

in  puerperlum,  656 
Incubation,  818 
Incubator,  Auvard,  819 
Indigestion  in  pregnancy,  234 
Induction    of    abortion,    740.     See   also 

Abortion 


laeitia  ateri,  413 

diagnosis  of,  414 

eti^ogy  of,  413 

treatment  c^,  415 
Infant,  new-bom.    See  Ntm-htm  mfiatf 
Infucts,  placental,  132 
InfimdibolopelTic  lament,  55 
Ii^uinal  ototomy  for  atresia  ani  of  iiew> 

bom,  838 
Injoiies  of  dtild-birth,  repair  of,  608 

to  infant  during  labor,  835 
Inlet  of  pelvis,  17 
Insanity  in  prM|nancy,  344 
Inseminadoo,  64 
Inseitio  Telamenloaa,  137 
Insolation  in  puerperal  state,  633 
Instnunental  dilatation,  777 
Insafllatioo  in  asphyxia  neonatmnm,  833 
Internal  cell-meml»ane  of  ovum,  60 
Interstitial  invaginatioo  in  fetus,  166 
placentitis,  131 
pregnancy,  370 

udominal  section  for,  390 

clinical  history  of^  375 

symptoms  of,  387 

terminations  ot,  383 
Ininkperitoneal  abscess,  abdomioal  sec- 
tion for,  707 
Intia-nteiine  amputations,  166 
Intnsmaoeption  of  new-bom,  840 
Immsion  of  uterus  in  labor,  577.    See 

also  Uterus,  iitversitm  </' 
Involution  of  uterus,  330,  341,  350 

abnormalities  of,  603 

adnexa  in,  335 

changes  in  blood-vessels  in,  333 
in  muscle  fibers  in,  331-333 

endometrium  in,  334 

ergot  for,  351 
Irritable  uterus  as  a  cause  of  abortion, 

254 
Ischiopagus  parasiticus,  521 
Ischiopubiotomy  in  obliquely  contracted 

pelvis,  450 
Ischiorectal  abscess,  736 

JANICEPS,  522 

Jaundice  in  pregnancy,  235 

of  new-born,  842 
Jorisenne's  sign  of  pregnancy,  187 
Justomajor  pelvis,  451 
Justominor  pelvis,  441.     See  also  /VAt> 
Juvenile  pelvis,  441 

Karyokinesis  in  ovum,  60 
Kidney,  dislocation  of,  in  labor,  656 
in  pregnancy,  .239 
in  puerperium,  656 
of  pregnancy,  236 

diflerential  diagnosis  from  nephritis, 
237 
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Kidney  of  pregnancy,  etiology  of,  236 
frequency  and  course  of,  237 
pathology  of,  236 
symptoms  of,  236 
treatment  of,  237 
Kidneys,  diseases  of,  in  pregnancy,  236 

in  puerperal  state,  656 
Klebs-Loffler  bacillus  in  puerperal  sepsis, 

690 
Knots  of  umbilical  cord,  false,  133,  136 

true,  136 
Kyesteinic  pellicle,  187 
Kyphoscoliosis,  pelvis  of,  486 
Kyphosis,  478 

Kyphotic  pelvis,  478.     See  also  Pelvis, 
kyphotic 

Labia  majora,  44 

minora,  44 

puncture  of,  for  edema  of  vulva,  22S 
Lalx>r,  29s 

abdominal  palpation  in,  361 

action  and  appearance  of  woman  in, 
301 

anesthetics  in,  313 

armamentarium  for,  309 

bed  in,  312 

caput  succedaneum  in,  826 

causes  of.  296-298 

chloroform  in,  314 

circular  detachment  of  cervix  uteri  in, 

567 
clinical  phenomena  of,  301 
complicated  by  accidents  and  diseases, 

539 

by  heart  disease,  601 

by  hemorrhage,  539 

by  pneumonia,  601 

by  typhoid  fever,  601 
contraction  of  uterus  after,  method  of 

securing,  322 
contractions  of  uterine  muscle  in,  301 
decapitation  of  fetus  during,  829 
definition  of,  296 
descent  of  uterus  in,  298,  299 
diagnosis  of,  298 

diastasis  of  atxlominal  muscles  in,  586 
dislocation  of  kidney  in,  6);6 
distortion  of  head  during,  826 
dry,  547 
duration  of,  300 
eclampsia  during,  599 
embolism  of  pulmonary  artery  in,  589 
ether  in,  314 

examination  of  patient  in,  310 
expulsive   forces  of,  excessive  power 

of,  4«7 
first  stage  of,  303 

anesthetics  in,  313 
management  of,  311 
pain  in,  312 


Labor,  forces  involved  in,  365 
forces  of.  anomalies  of,  412 
fracture  of  coccyx  in.  5S6 
of  limbs  of  child  during,  830 
of  pelvic  bones  in,  586 
of  skull  during,  826 
heart  failure  in,  587 
induction  of,  742 

in  placenta  pm:via,  546 
injuries  of,  repair  of,  608 

to  bowel  of  child  during,  831 
to  brain  during,  825 
to  cervix  uteri  in,  566 
to  face  during,  829 
to  infant  during,  825 
to  neck  of  fetus  during,  829 
to  peripheral  nerves  during.  S25 
to  scalp  during.  826 
to  trunk  of  child  during,  830 
inversion  of  uterus  in,  577 
labia  in,  304 

lacerations  of  perineum  in,  316 
treatment  of,  318,  572 
of  vagina  in.  568 
of  vestibule  in,  569 
of  vulva  in,  569 
liquor  amnii  in.  315 
management  of,  308 

when  obstructed  by  contracted  pel- 
vis, 493 
manner  in  which  uterine  muscle  acts 

on  fetal  body,  366 
mechanism  of,  361 
abnormalities  in,  375 
expulsion  of  trunk  in,  375 
forces  involved  in,  365 
in  breech  presentation,  392 
in  brow  presentation,  389 
in  face  presentations,  383 
in  flat  pelvis,  436 
in  funnel-shaped  pelvis,  445 
in  justominor  pelvis,  443 
in  kyphotic  jielvis,  481 
in  obliquely  contracted  pelvis,  449 
in  occipitoposterior  positions.  377 
in  osteomalacic  pelvis,  466 
in  rachitic  pelvis,  460 
in  right  occipito-anterior  position, 377 
in  shoulder  presentation,  404 
in  third  stage,  406 

abnormalities  of,  407 
in  vertex  presentation,  368 
normal,  369 

accommodationof  fetal  head  in,  369 
anterior  rotation  of  occiput  in,  371 
descent  of  head  in,  371 
dilatation  of  lower  segment  and  of 

cervical  canal  in,  371 
external  rotation  in,  375 
propulsion  and  extension  of  head 
in.  372 
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s  of,  nonnal,  rcstitutjun 

I/* 

occiput  ratules  into  hollow  of 

sacnmi,  378 
<1,  iSg 

iclion  iif  by  Rijoocmal  condition 
"mii  im,  519 

lies  uf  fetal  membranes, 

cess  of  Bartholin's  gland,  Joj 
anus  vestihtitaris  at  vaginalis,  502 
itrtLsla  of  cervix,  uteri,  49S 
f  fagina,  503 
^ilculi  ill  bladder^  5'9 
carciiiotna  of  cervix  uteri,  51 1 
cicatrices  of  vagina,  501 
-  cicatricial    coutr:ictioiL   of  cervix 
uteri,  499 
^y  r'^^orc  of  vagina,  500 
''C      rtrnilal  anonialieborutems,  497 
iwtiess  of  vayiiia,  504 
ocelc,  519 
■laceiiienl  of  the  cervix  uteri, 

.-jble  uterus,  497 
edema  of  vulva,  J03 
»n|ttn;ed  caruiiculsE  niyrtiformcji, 

fiiatiiin  ul'  uterus,  506 
I  ui'  vtih'a,  504 
m(8  of  vagiiiA,  501 
,„,»  ~,{  prcgnmu  uleius,   505, 

by  hydrentL'iihiikicele,  ^zd 

by  hydrrjcephnlus,  527 

by  lar(;i'  fetal  head,  52.^ 

by  inairnrtJuilioii.s  i)f  felus,  £^3 

by  ovarian  cysts,  5^5 

cetiolomy  fur.  517 
by  Qver^rowlh  i>f  fclii!^,  519 
by  pliscenta  pnevia,  539.     See  alstt 

by    premature    ossihcalinn    of    era- 

niuni,  523 
by  prola]ise  of  utera.s,  50^ 
l^  rectijcele,  519 
by  rigidity  of  cervix  uteri,  4^)9 
by  sacculation  of  uterus,  50S 
by  wpia  (if  vagina,  501 
by  liuiHirs.  of  feUis,  526 

of  vajjiiiii  and  vulva,  502 
by  lMin>,  532 
by  iinniptiired  liyTiieli,  50^ 
by  uterine  (i  Is  placements,  504 

fibroid,  ;i  ■ 

polypi,  514 
by  vaginal  enierocele,  5^7 
by  viiginisiiius,  504 
by  varicose  veins,  504 
by  Woiminii  bones,  5^3 
pains  of,  399 


Ijibor,  paUiolc^  of,  411 

preliminary  pre[)anlH9Bi  for,  308 

premature,  care  of  efaUd  ■Iter,  818 
induction  of,  74^ 

in  overgrowth  of  fettis,  530 

preparations  frir,  30S-3JO 

prevention    of    lieuiorrha|^    in    (hint 
stage  of,  322 

profound  emotion  in,  5^  9 

pulse  in,  lyi 

resistant  forces  of,  excess  of,  418 

rupture  of  hematoma  in,  589 
of  respiratory  tract  in,  587 
of  sacroiliac  joints  in,  5^6 
of  symphysis  pubis  in,  585 
of  uterus  in,  557.     Sec  also  tSerHS. 

second  stage  of,  303 

clinical  features  of,  316 
shoctc  In,  5S7,  601 
signs  of,  298 
slougSis  of  scalp  from  injtinr  dutiitg, 

S29 
■ttige  of  descent  in,  30J 
of  dilatation  in,  y>i 
of  expulsion  in,  303 
stages  of,  303 

subcutaneous  emphysema  in,  tfi/f 
Muiden  death  during,  587 
syncope  in,  ^89 
temperature  in,  30S 
third  stage  of,  303,  314 
mechanisui  of,  40** 
twin,  532 

coiling  of  cortls  in,  534 
tnechani^m  of,  534 
placenta  in,  535 
preseiilnti^'ins  in,  53^ 
prt^giKisr*.  iif,  536 
uterine  contraclions  in,  3^' 
vulva  in,  304,  3Ifi 
Ijiceniijrin  of  pirioeum  in  labiir,  116 

prt'venlive  treatment  t_>f.  318 
I^ctaUiuniin  i>f  honiaii  mi  I  it,  822 
Ijirtosc,  S22 
Langhans'  ccll>,  1 14 
Ijitiugo,  So 

Lflparo-tlylrtitoniy,  S05 
LarjTiJt,  diseases  of,  in  pn-jfiiancy,  349 
l^tc  ligation  of  cord,  ,,27 
lateral  rli^plac'einent  of  pifgnant  ulerus, 

Latenjilexion  of  [irefjnant  uterus,  222 
Ijitcroposiiiiiii  of  prcyiianl  uterus  iJi 
Lalerriverdon  of  pregnonl  uterus,  Mli 
LeuRth  of  mature  fetus,  H6 
Ijculictnln  in  pregnancy,  249 
Leukiirrbea  in  pregnancy,  19; 

vaginal,  in  prejjnBOcy,  245 
Levator  ani,  impirtance  of,  26 
Lcvret's  forceps,  748 
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Ligamentous  structure  of  pelvis,  27 
Limbs  of  fetus,  fracture  of,  during  labor, 

830 
Linea  nigra,  199 
Lipuria  in  pregnancy,  241 
Liquor  amnii,  93 

abnormalities  of,  lOI 
complicating  labor,  537 
secretion  of,  95 
composition  of,  94 
deficiency  of,  95 
escape  of,  in  labor,  315 
excessive  quantity  of,  96 
origin  of,  94 
putrefaction  of,  loi 
foUiculi,  59 
Lithopedion,  175 

Liver,  degeneration  of,  in  pregnancy,  235 
L.  O.  A.,  364 

explanation  of  frequency  of,  364 
Lochia,  336 
alba,  336 
rubra,  336 
serosa,  336 
Lochial  tube,  Di'iderlein's,  695 
Lohlein's   method   of   measuring    trans- 
verse diameter  of  pelvic  inlet,  432 
Longings  in  pregnancy,  1 87 
L.  O.  P.,  364 
Lordosis,  pelvis  of,  486 
LOwenhardt's  method  of  estimating  dura- 
tion of  pregnancy,  214 
Lungs  in  puerperal  state,  342 

of  new  bom  infant,  diseases  of,  834 
septic  infection  of,  835 
Luxation  of  femora,  effect  of,  on  pelvis, 

490 
Luxations  of  fetus,  166 
Lymphangioma  of  fetus,  obstruction  of 

labor  by,  526 
Lymphatic  ducts  of  pelvic  organs,  32 
Lymphatics  of  uterus  in  pregnancy,  182 

Malaria  in  puerperal  state,  645 

of  fetus,  160 

relation  of,  to  puerperal  sepsis,  739 
Male  pronucleus,  69 
Mammn;,  absence  of,  660 

congestion  and  engorgement  of,  673 

hypertrophy  of,  660 

supernumerary,  660 

Mammary  abscess,  676 

in  pregnancy,  230 

binder,  357 

changes  in  puerpwral  state,  343 

glands.     See  Breasts 

tumors,  677 

in  pregnancy,  230 
Manual  method  of  dilating  os  uteri,  772 

of  extracting  breech,  768 
Marginal  insertion  of  cord,  136 


Marshall  Hall's  method  of  artificial  respi- 
ration, 833 
Martin's  pelvimeter,  422 
Masculine  pelvis,  441 
Mastitis,  675 

of  new-born,  837 
Maternal   blood,  alterations  in,  that  are 
fatal  to  fetus,  176 
emotions,  influence  of,  on  fetus,  169 
fever,  influence  of,  on  fetus,  168 
Maturation  of  ovum,  to 
Mature  fetus,  85 

appearance  of,  87 
dimensions  of  head  of,  86 
length  of,  86 
weight  of,  85 
Mauriceau's  method  of  delivering  after- 
coming  head,  587 
Measles  in  fetus,  158 
in  pregnancy,  251 
in  puerperal  state,  642 
Mechanism    of    labor,    361.     See    also 
Labor,  mechanism  of 
of  various  positions,  368 
presentations,  368 
Melancholia  in  pregnancy,  187 
Melena  of  new-born,  844 
Membrana  decidua  vera,  139 

granulosa  of  Graafian  follicle,  59 
reflexa,  139 
serotina,  139 
Membranes,  fetal,  abnormalities  of,  com- 
plication of  labor  by,  537 
retention    of,    puerperal    hemorrhage 
from,  609 
Menstrual  flow,  character  of,  58 
duration  of,  58 
quantity  of,  58 
molimina,  58 
Menstruation,  56 
and  ovulation,  connection  between,  63 
cessation  of,  59 

as  a  sign  of  pregnancy,  191 
in  extrauterine  pregnancy,  286 
time  of  onset,  $7 
Mesoderm,  72 
Mesonephros,  42 

Metritis,  chronic,  as  a  cause  of  abortion, 
176 
dissecting,  in  puerperal  sepsis,  718 
in  pregnancy,  223 

treatment  of,  224 
septic,  in  puerperal  fever,  718 
Micro-organisms,  behavior  of,  in  genital 
canal,  692 
capable  of  producing  puerperal  sepsis, 

689 
manner  of    entrance   of,  into    genital 

canal,  691 
passage  of,  from  mother  to  fetus,  156, 
157 
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Pain  in  eitniutericie  j-jregnaiicj,  285 

Pains  in  labor,  299,  30I 

Palfjfli's  forcejis,  747 

Pal(jaticiii,  aWomiiml,  in  labor,  361 

Paralyses,  spinal,  in  jjreguaiic)',  242 

Paralysis  iti  puerperal  stale,  6bO 

Parauterine  plilebilis  in  [jucrperal  iepsis, 

Parorariuni,  4^),  4^ 
Patturitiiitl,  tpistaxis  in,  349 
Pear  shaped  elastic  rttbiier  bags,  744 
Pelvic  tones,  [rsttture  of.  in  libor,  586 
cavity,  measurtrmen  t  of  capacity  of,  43  } 
cunnective  ti^sur,  itifection  cif,  vagiiial 

section  fur,  ixh 
direction,  24 
engorgement,     puerperal    hemorrhage 

fruni,  619 
ioinls,  unkylosis  of,  472 

changes  in,  in  pregnancy,  t^ 
Itxjieniog  uf  and  pain  in,  in  pneg> 

nancy,  229 
rc^iaxntlon  of,  472 
after  labor.  677 
suppuration  uf,  735 
lymphatic  glands,  j;2 
orf^aits,  ^n^tions  in,  in  pregnancy,  I93 
perttonilis  in  puerperal   fever,  720 
[million,  22 
alia])e.  20 
size,  22 

suppiirsiiiun,  vaginal  section  far,  716 
tumors,  pregnancy  and,  3t)4 
putrefaction  of,  734 
Pelvisneler,  421,  422 

Harris- Dickinson's,  422 
Hirst's,  430 
Martin's,  422 
Osiander's,  422 
Pelvimetry,  421 

Skutiich's  method  of,  433,  434 
Pelvis,  anatomy  of,  1 7 

obstetrically  cotisidered,  20 
anomalies  of.     See  Pfivh,  de/ormilin 

cf 
blood- vrsseU  of  organs  of,  32 
britii  uf,  17 
caries  of,  472 
cavity  of,  measurement  of  rapacity  of, 

434 

connective  tisstje  of,  28 

contracted.   Cesarean    srction  in,  496, 

497 
forceps  in,  495 
generally,   441        See   also   Ptfvis, 

induction  of  premature  Itbot  in,  493 
management  of  lalior  in,  493 
obliquely,  446 

charoutcrislic^  uf,  446 

dia^noiis  c^,  44S 


Petvii,  oi>ntiacl«d,  ubliqiwlir,  etiology  of, 

447 
inlluciice  of,  on  laljut,  449 
priignusis  of,  449 
treatment  of,  450 

ayuiphyseuioiuy  in,  496 

transversely,  450 

version  in,  ^95,  778 
coxalgic,  48S 

deloiineil.  frequency  of,  4l){ 
defomiitiei  of,  418 

cla^ilicatinn  ol,  419 

rleiicription  uf,  435 

diagnosis  of,  42 1 

from  absence  ul  liutli  lower  eiDemi- 
ties,  492 
of  unc  lower  cKlremity,  49I 

fruju  clubfoot,  493 

Riinlgcti  riiy»  in,  42I 
development  of,  34 
fliametcrs  of,  32 
direct  ion  of,  14 
dwiirf,  441,  442 

effect  of  luKPition  .jf  feiticam  upoo,  490 
ei(>sttwes  of,  460 
fetal,  444 
flat,  n on -rachitic,  443 

rachitic,  454 

simple,  435 

diagnosis  i*l,  ^\h 
etiology  of,  4^ 
infiucnce  of,  upon  ialwr,  436 
fracture  of,  469 
funnel -shaped,  444 
inclination  of,  23 
inferi^TT  strait  of,  17 
inlet  of,  17,  tS 
justomajor,  451 
justominor,    44 1 

characteristic!  of.  44 1 

etiology  of,  442 

influence  of,  on  laUir,  443 
juvenile,  44 1 
kypho«coliotic,  4S6 
kyphotic,  478 

characteristics  of,  479 

diagnosis  of.  484 

ftefjuency  of,  485 

influence  of,  on  labor,  4S1 

prognosis  of,  4)^5 

ireaimcni  of,  483 
ligamentous  structures  of,  27 
lordosic,  4S6 

lymphatic  ducts  uf  organs  of,  31 
masculine,  44] 
muscles  of,  15 
Naegele's,  446.      See  also  /VMt, 

Iraetfdt  vHi^uttr 
nana,  441 

ner^'es  of  organs  of,  3* 
c^lique)^  cojalracled,  446 


^ 
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Pelvis  obtecta,  481 
osteomalacic,  463 

diagnosis  of,  465 

influence  of,  upon  labor,  466 

treatment  of,  466 
outlet  of,  17 
plana,  435 
position  of,  22 
pseudo-osteomalacic,  457 
rachitic,  452 

characteristics  of,  453 

diagnosis  of,  458 

flat,  454 

influence  of,  on  labor,  460 
Robert's,  450.     See  also  Pelvis,  con- 
tracted, transversely 
scoliotic,  485 
shape  of,  20 
simple  flat,  435 
sitz,  492 
size  of,  22 
soft  tissues  of,  25 
spinosa,  466 
split,  452 
spondylolisthesic,  473 

characteristics  of,  473 

diagnosis  of,  475 

etiology  of,  475 

frequency  of,  475 

influence  of,  upon  labor,  477 

treatment  of,  498 
superior  strait  of,  1 7 
true,  17 
tumors  of,  466 
undeveloped,  444 
■Pemphigus  of  new-bom,  840 

syphilitic,  840 
Pendulous  belly,  obstruction  of  labor  liv, 

50s 
Peptonuria  from  death  of  fetus,  174 
in  pregnancy,  241 
in  puerperal  state,  654 
Perforator,  Blot's,  792,  793 

Smellie's.  792.  793 
Terineum,  laceration  of,  in  labor,  316 
treatment  of,  318,  572 
supporting  of,  318-320 
'Periodicity  a  cause  of  labor,  297 
Teripheral  nerves,  injury  to,  during  labor, 

825 
Peritoneal  covering  of  uterus,  changes  of, 

in  pregnancy,  181 
Peritonitis,  diffuse,  in   puerperal  sepsis, 
720 
suppurative,  abdominal  section  for, 

707 
lymphatica  in  puerperal  sepsis,  721 
pelvic,  in  puerperal  fever,  720 
.Peri-uterine    adhesions    in    pregnancy, 
229 
inflammations  in  pregnancy,  229 


Pernicious  anemia  in  pregnancy,  249 

vomiting,  231.     See  also  Vomiting 
Pflilger's  theory  of  menstruation,  56 
Phlebitis,  parauterine,  in  puerperal  sep- 
sis, 723 

uterine,  in  puerperal  sepsis,  723 
Phlegmasia  alba  dolens  in  puerperal  sep- 
sis, 727 
Phthisis  in  puerperal  state,  634 

placental,  123 

pulmonalis  in  pregnancy,  250 
Physical  disturbances  in  pregnancy,  244 
Pigmentation,  exaggerated,  in  pregnancy, 

253 
of  areolae,  exaggerated,  673 
Placenta,  112 
adhesion  of,  408 
diagnosis  of,  409 
prognosis  of,  410 
treatment  of,  409 
anatomy  of,  117 
annular,  120 
anomalies  of,  1 19 
of  number  of,  1 19 
of  position  of,  119 
of  shape  of,  119 
of  size  of,  1 19 
of  weight  of,  1 19 
calcareous  degeneration  of,  1 24 
circular  vein  of,  1 18 

sinus  of,  rupture  of,  551 
cotyledons  of,  1 18 
cysts  of,  129 
delivery  of,  324 

in  twin  labor,  535 
detachment  of,  premature,  548 
causes  of,  549 
diagnosis  of,  549 
prognosis  of,  550 
rupture  of  circular  sinus  and,  551 
symptoms  of,  549 
treatment  of,  550 
development  of,  112 
duplex,  I30 
edema  of,  120 
expression  of.  Credo's  method  of,  325, 

407 
expulsion  of,  mechanism  of,  406 
fatty  degeneration  of,  121 
fibrofatty  degeneration  of,  121 
fibrous  degeneration  of,  121 
functions  of,  1 1 8 
hemorrhages  of,  127 
hernia  of,    through  muscular  coat  of 

uterus,  410 
manner  of  separation  of,  307 
membranacea,  104,  1 19 
multiloba,  1 20 

myxomatous  degeneration  of,  1 23 
previa,  539 
abortion  in,  544 


^^^H      864                                                                 ^^M 

^^^^^H            Placenta  prccvia,  clinical  hiitury  of,  542 

Position  of  fetus,  diagnosis  of,  by  abdoifl^l 

^^^^^H                   diugiiusis  of,  544 

inal  palpation,  362                             V 

^^^^^H                   etiokigy  uf,  541 

by  auscultation,  363                         ^^J 

^^^^^H                    frequency  uf,  539 

Po.sitious,  mechanism  of,  368                     ^^^H 

^^^^^H                   liemurrlioge  in,  543 

Postmainuiary  abscess,  6*6                        ^^^H 

^^^^^H                   liijtory        539 

Postmortem  Cesarean  sccliuo.  804 

^^^^^H                   induction  ul  laliur  in,  546 

delivery,  590 

^^^^^H                   prngnobis  uf,  548 

Postpartum  hemorrhage,  551.       See  also 

^^^^^^H                   symptoms  of,  544 

llfinvrrhagt 

^^^^^H                   tampcin        547 

Postural  version,  780 

^^^^^H 

Posture,  Walclier,  ^96,  497 

^^^^^H^            retained,  pucr]>cral  hemorrlioge  from, 

Pott's  disease  in  pregnaiKy,  250 

^^^h 

Poulet's  axis- traction  forceps,  752 

^^^^^^p            retention  of,  407,  538 

Prague  method  of  delivering  after-ccxning 

^^^^^r                       double  uterus,  498 

head.  789                                         ^m 

^^^^^                 syphilis  of,  124 

Pregnancy,  17                                             ^^^H 

^^^^^L                tripartita. 

abdomen  in,  192,  195                            ^^^ 

^^^^^H                                   129 

abdominal,  270.     See  also  Abdominai       ■ 

^^^^H                                     112 

freptancy                                                    ■ 

^^^^^H                   cellular  liypertroptiy  of,  121 

accidents  of,  253                                              fl 

^^^^^H           Placentcc  sucrcnturiat,^.  120 

acetonuria  in,  241                                     ^^J 

^^^^^H            Placental  decidun,  140 

albuminuria  in,  237,  242                       ^^^H 

^^^^^H                hemorrhages,  127 

aneurj-sms  in,  248                                   ^^^H 

^^^^H                               122 

anomalies  of  urine  in,  241                     ^^^H 

^^^^H                                123 

anteflexion  of  uterus  in,  2|8               ^^H 

^^^^^H               polypus. 

appendicitis  in,  235                                ^^^H 

^^^^^H 

194                                         ^^^^1 

^^^^^H               villi,  cellular  hypertrophy  of,  I2t 

asthma  in,  250                                          ^^^H 

^^^^H           Placentitis, 

auscultatory  sounds  of,  202                   ^^^H 

^^^^^H                                    121 

auto-intoxicatinn  in,  251                        ^^^H 

^^^^^^H           Plane  of  pelvic  contraction,  21 

blindness  in,  244                                     ^^^^| 

^^^^^H 

blcxxl  in,  186                                           ^^^H 

^^^^H           Plethora,    maternal,   effect   of,  on    fetui. 

breasts  in,  193,  194                              ^^H 

^^m          176 

broad  ligament  in,  272                          ^^^^ 

^^^^^H            Pleurisy  in  pregnancy,  250 

bronchial  catarrh  in,  249                       ^^^B 

^^^^^H                      puerperal  state,  63l:> 

brown  atrophy  of  uiyocatdium  in.  »47      ■ 

^^^^^H           Pneutnucoccus  in  puerperal  sepsis,  690 

cancer  of  uterus  in,  224                                  J 

^^^^^H           Pneumonia,   complication  of  labor    by, 

caries  of  teeth  in,  230                                     ■ 

^^^H                        601 

cervical,  of  Rokitansky,  1 50                         1 

^^^^H               in  pregnancy,  249 

cervicitis  in.  224                                              1 

^^^^^H               in  puerfwral  state.  635 

cessation  of  menstnialioo  in,  19I         ^^J 

^^^^^^H               of  new-born  infant,  835 

changes  in  abdomen  in,  192                 ^^^| 

^^^^^H            Podalic  version,  781 

in  abdominal  walls  in,  186              ^^^H 

^^^^^H           Poisoning,  chronic,  effect  of,  upon  mother. 

in  bladder        186                            ^^^H 

^^^H                         '''^ 

in  blood  in,  186                                ^^^H 

^^^^^H            Polar  bodies  or  globules,  60 

in  breasts  in,  194                                  ^^^H 

^^^^^H            Polygalactia,  668 

l8s                                 ^^^^1 

^^^^^H           Pulyh\'dmmniou,  96 

in  circulatory  system  in.  186           ^^H 

^^^^^H            Polymastia,  660 

in  digestive  tract  in.  187                     ^^^| 

^^^^^H           Polypi,  uterine,  obstruction  of  labor  by, 

in  heart  in,  186                                   ^^^H 

^^^H                       S14 

in  nervous  s>'siem  in,  1S7                ^^^^ 

^^^^^H            Polypoid  endometritis,  146 

in  pelvic  joints         186                        ^^^H 

^^^^^f                hcuialonia  of  utenis,  146 

in  rectum         186                               ^^^H 

^^^^^B             Polypus,  placental,  146 

in  rcspiralorv  np|>aratus  in,  188       ^^^| 

^^^^^H            Polyuria  in  pregnancy.  241 

in  several  Imlily  systems  in,  18&  ^^^| 

^^^^^H           Porro's    method    of    Cesarean    section. 

187                                     ^^H 

^^B 

uterus  in,   181                                   ^^^| 

^^^^^H            Position,  drtinition  of,  361 

in  vagina  in,  186                                ^^^H 

^^^^^H                occipito-anterior,  364 

in                   186                                  ^^^^1 

^^^^^H               occipitoposterior,   364.     See   also   Oc- 

in  weight         1S7                                ^^^H 

^^^^^H                          cifitopoiteriar  position 

chloasmata  of,  194,  253                        ^^^| 
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Pregnancy,  chorea  in,  243 
chyluria  in,  241 
colpohyperplasiacystica  in,  226 
combined  examination  in,  201 
congestion  of  brain  in,  242 
constipation  in,  187, 188 

treatment  of,  234 
cystitis  in,  340 

degeneration  of  liver  in,  235 
diabetes  mellitus  in,  242 
diagnosis  of,  189-218 

differential,  from  tumors,  304 
diarrhea  in,  treatment  of,  235 
diet  in,  189 

diminution  of  urine  io,  241 
diseases  of  alimentary  canal  in,  330 

of  bladder  in,  240 

of  blood  in,  249 

of  blood-vessels  in,  247 

of  brain  in,  242 

of  cer\'ix  in,  224 

of  circulatory  apparatus  in,  246 

of  larynx  in,  249 

of  nervous  system  in,  242 

of  respiratory  apparatus  in,  249 

of  spinal  cord  in,  242 

of  vagina  in,  225 

of  vulva  in,  226 
dislocation  of  kidney  in,  239 
displacements  of  uterus  in,  218 
disturbances  of  hearing  in,  244 

of  vision  in,  244 
dullness  on  percussion  in,  203 
duration  of,  estimation  of,  313 
ectopic,  270.     See  also  Extra-uterine 

pregnancy 
eczema  of  nipples  in,  330 
edema  of  glottis  in,  349 

of  vulva  in,  227 
emphysema  in,  249 
endocervicitis  in,  334 
epilepsy  in  243 
epistaxis  in,  249 

exaggerated  pigmentation  in,  353 
extrauterine,   270,     See  alto  Extra- 
uterine pregnancy 
face  of  woman  in,  194 
fetal  heart-sounds  in,  203 

movements  in,  193 
palpation  of,  20t 
fibromata  of  uterus  in,  234 
funic  souffle  in,  203 
general  changes  in,  186 
gingivitis  in,  230 
glycosuria  in,  241 
goiter  in,  347 

gonococciis-infection  in,  336 
Graves'  disease  in,  347 
heart  disease  in,  346 
hematuria  in,  341 
hemoptysis  in,  250 

55 


Pregnancy,  hemorrhoids  in,  336 
hernial  protrusion  of  uterus  in,  333 
hydronephrosis  in,  240 
hysteria  in,  243 
in  horn  of  uterus  bicomis  or  unicornis, 

292 
incarceration  of  uterus  in,  219 
incontinence  of  urine  in,  240 
indigestion  in,  334 
infection  with  gonococcus  in,  336 
injuries  of,  253 
insanity  in,  244 
interstitial,  270.     See  also  Interstitial 

pregnancy 
jaundice  in,  235 
kidney  of,  236 
kyesteinic  pellicle  in,  187 
lateral  displacements  of  uterus  in,  323 
lateroflexion  of  uterus  in,  333 
lateroposition  of  uterus  in,  333 
lateroversion  of  uterus  in,  323 
leukemia  in,  249 
leukorrhea  in,  193 
linea  nigra  in,  199 
lipuria  in,  24I 
longings  in,  1 87 

loosening  of  and  pain  in  pelvic  joints 
in,  229 

of  finger-nails  in,  253 
mammary  abscess  in,  230 

tumors  in,  230 
management  of,  1 88 
measles  in,  251 
melancholia  in,  187 
metritis  in,  223 
miliary  tuberculosis  in,  250 
morning  sickness  in,  187 
multiple.    See  Fetation,  multiple 
nausea  and  vomiting  in,  187,  193 
nephritis  in,  237 
nervous  system  in,  187 
neuralgias  in,  187,  243 
neuroses  of,  243 
osteomalacia  of,  250 
osteophytes  in,  1 87 

ovarian,  270.     See  also  Ovarian  preg- 
nancy 
ovarioabdominal,  270 
palpation  of  abdomen  in,  200 
peptonuria  in,  24I 
peri-ulenne  adhesions  in,  339 

inflammations  in,  229 
pernicious  anemia  in,  349 

vomiting  in,  231 
phthisis  pulmnnalis  in,  350 
physiology  of,  181 
pleurisy  in,  350 
pneumonia  in,  249 

polypoid  hypertrophies  of  vaginal  mu- 
cous membrane  in,  236 
polyuria  in,  341 
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Ftegnonc^,  Pott' ;  &eue  in,  250 
prior,  diognosi.^  oi^  2X6 
piolapsir  of  literal  in,  333 
pruli.injiation  of,  188 
prarilus  in,  251 

rulva;  in,  227,  *5' 
ptyalism  in,  193,  331 
pulmnnaty  emhalism  in,  350 

tiibeiculrMis  in,  350 
pnipiin  baemondugick  in,  349 
pyelitis  in,  340 
qnickening  in,  193 
lenal  calculus  in,  340 

ttunors  in,  339 
leqiintoiy  ■ppantus  in,  188 
tetroflexion  of  uterus  ii^  319.  See  alio 

RetrofitxiaH 
letnrversion  of  atera  in,  M9 
SBlivation  in,  193 
dgnsof,  191 

objecdTe,  193 

onanscultation,  303 

on  inspection,  194 

on  sense  of  touch,  300   ■ 
.    subjective,  191 
skin  diseases  in,  35a 
'   qnrious,  317 
striK  in,  manunaiy,  104 
■nboiethial  dticess  in,  336 
smgical  i^ientions  in,  353  . 
tf^aHas,  in,  351 
tetany  in,  244 
toothache  in,  230 
torsion  of  uterus  in,  223 
tubal.     See  Tubal  pregnancy 
tubo-abdominal,  270,  284 
tubO'Ovarian,    270.     See    also    Titbo- 

ovarian  pregnancy 
tubo-uterine,  270 
typhoid  fever  in,  251 
umbilicus  in,  199 
urine  in,  187 
uterine  bruit  in,  203 
utero-abdominal,  271 
vagina  in,  200 
vaginal  leukorrhea  in,  235 
varices  of  labia  majora  in,  227 

of  vagina  in,  226 
varicose  veins  in,  247 
vegetations  of  vulva  in,  227 
vesical  calculi  in,  241 

hemorrhoids  in,  240 
vomiting  in,  187,  192 

pernicious,  231 
vulva  in,  200 
weight  in,  187 
Pregnant  uterus,  alterations  in,  181 

anteflexion  of,  2t8 

displacements  of,  218 

hernial  protrusion  of,  223 

incarceration  of,  219 


negawnt  ntenis,  latenl   diq>]aoenenli 
of,  333 

lateioflexion  oi,  333 

Uteroposition  of,  333 

kteiovenion  of^  333 

prolapse  of,  333 

relation  of,  to  intestines,  184 

xetroflezian  or  reboreraan  of,  219. 
See  also  JMn^CuMM 

torsion  o{,  333 
Fnmatnre  in&nts,  abnomialities  in  phy- 
siology of,  818 

gavage  of;  819 

management  it,  8t8 

sderema  of,  831 
labor,  induction  of,  743 

in  contacted  pelvis,  493 
in  ovemowtb  of  fetus,  520 
Rcfentaiion,   breech,  abnotmalitiea   ia 
mechanism  of,  398 

blont  iKxdc  in,  771 

causes  of,  393 

diagnosis  of,  393 

extractioa  of;  768 
t^  fillet,  770 
by  manual  method,  768 

fonceps  in,  770 

frequency  cH,  393 

meclianiam  of,  393 

prognosis  of;  397 

treatment  ct,  398 
brow,  389 

diagnosis  of,  389 

frequency  of,  389 

mechanism  of,  389 

prognosis  of,  389 

treatment  of,  389 
cephalic,  explanation  of  frequency  of, 

363 
compound,  530 

treatment  of,  531 
definition  of,  361 

diagnosis  of,  by  abdominal  palpation, 
362 

by  auscultation,  363 

by  vaginal  examination,  363 
face,  381 

abnormalities  in  mechanism  of,  383 

causes  of,  382 

diagnosis  of,  381 

frequency  of,  381 

mechanism  of,  383 

prognosis  of,  385 

treatment  of,  385 
mechanism  of,  368 
of  greater  fontanel,  390 
shoulder,  399 

causes  of,  404 

diagnosis  of,  399 

mechanism  of,  399,  404 

treatment  of,  406 
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Presentation,  shoulder,  version  in,  406 
transverse,  399 
varieties  of,  368 
vertex,  368 
diagnosis  of,  368 
explanation  of  frequency  of,  364 
meclianisni  of  labor  in,  368 
positions  of.  364 
Priapism   from   injury   to   brain    daring 

labor,  825 
Primitive  streak,  72 

Proctitis,  septic,  in  puerperal  sepsis,  734 
Prolapse  of  pregnant  uterus,  222 
of  umbilical  cord,  591 
of  uterus,  complication  of  labor  by,  508 
Promontory,  double,  436 
Pronucleus,  female,  89 

male,  69 
Prosopothoracopagus,  522 
Proteids  of  milk,  822 
Protoplasm  of  ovum,  60 
Pruritus  in  pregnancy,  252 

vulvx  in  pregnancy,  227,  252 
Pseudocyesis,  217 
Pseudoosteomalacic  pelvis,  457 
Ptyalism  in  pregnancy,  192,  231 
Pubes,  fracture  of,  470 
Puerperal  anemia,  607 

fever.     See  Puerperal  sepHs 
hematoma,  620.     See  also  Hematoma 
hemorrhage,  609.     See  also  Hemor- 

rhncff,  puerperal 
infection.     See  Puerperal  sepsis 
insanity,  244 
sepsis,  678 

abdominal  section  in,  704 

atmosphere  in,  696 

bacteriologic  examination  of  uterine 

cavity  in,  695 
bacteriology  of,  681-692 
behavior  of  microorganisms  in  gen- 
ital canal,  692 
care  of  patient  in,  697 
clinical  history  of,  716 
diagnosis  of,  694 
diffuse  peritonitis  in,  720 
dissecting  metritis  in,  718 
endocolpitis  in,  717 
endometritis  in,  717 
etioI<^y  of,  681 
exploratory   abdominal    section    in, 

714 
forms  of,  716 
hypodermatoclysis  in,  704 
hysterectomy  for,  709 
microbes  of  manner  in  which  they 
find  entrance,  691 

that  produce,  689 
milk-leg  in,  727 
morbid  anatomy  of,  716 
operative  treatment  of,  704 


Puerperal   sepsis,    pelvic  peritonitis  in, 

720 
phlegmasia  alba  dolens  in,  727 
precautions  in  regard  to  implements, 
700 

on  part  of  nurse  in,  700 

of  physician  in,  698 

preventive  treatment  of,  696 

of  physician  in,  698 
proctitis  in,  734 
putrefaction  of  pelvic  and  abdominal 

tumors  in,  734 
pyelitis  in,  733 
relation  of  diphtheria  to,  738 

of  erysipelas  to,  737 

of  infectious  fevers  to,  736 

of  malaria  to,  739 

of  scarlet  fever  to,  739 
salpingitis  in,  717 
salpingo-odphoreclomy  for,  708 
sapremia  in,  730 
septic  cystitis  in,  733 

metritis  in,  718 
septicemia  in,  730 
serum-therapy  of,  702 
symptoms  of,  694 
tetanus  in,  734 
treatment  of,  700 

by    artificial      hyperleukocytosis, 

703 

by  washing  the  blood,  704 

preventive,  696 
ureteritis  in,  733 
uterine  phlebitis  in,  723 
water  in,  697 
state,  329 

acute  intercurrent  affections  of,  634 

after-pains  in,  338 

alterations  in  circulatory  apparatus 

in.  339 
anemia  in,  607 
apoplexies  in,  659 
appetite  in,  342 
arthritis  in,  306,  648 
ascending  myelitis  in,  660 
bowels  in,  354 
breasts  in,  care  of,  355 
care  of  child  in,  357 
catheter  in,  353 

change  in  urinary  system  in,  340 
cystitis  in,  657 
diagnosis  of,  346 
diastasis  of  abdominal  muscles  in, 

651 
diet  in,  351 
diphtheria  in,  645 
directions  to  nurse  for,  360 
di!<location  of  kidney  in,  656 
edema  of  genitals  in,  609 
erysipelas  in,  642 
erythematous  rashes  in,  641 
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Fueipeml  state,  fever  in.  emotioMl,  6aC 

fiDm  cerebral  disease,  63' 

finooi  constipation,  629 

from  onxMure  to  cold,  6a8 

from  lenez  irritation,  699 

non-infectioas«  6^6 

syphilitic,  63^ 

With  edawpsia,  63a 
fibrcndsin,  618 
eoDorrfaea  in,  650 
hematoma  in,  6ao.  .  See  also  Mima- 

toma 
hematuria  in,  655 
inContioence  of  urine  in,  656 
insolation  in,  63a 
inTolntioa  of  utenu  ia,  330 
kidneys  in,  656 
lesions  of  aaoal  plexus  in,  659 
lochia  in,  336 
atalaiia  inHHS 
mammary  abscess  in,  676 

changes  in,  343 

glands  in,  care  of,  355 
management  of,  347 
mastitis  in,  675 
measles  in,  64a 
neuritis  in,  659 
nursing  in,  360 
paial]^  in,  660 
pathology  oi^  6(>3 
peptonuria  in,  ^4 
phthisis  in,  634 
physician  s  visits  during,  347 
pleurisy  in,  636 
pneumonia  in,  635 
pulse  in,  339 
pyelonephritis  in,  658 
rest  and  quiet  in,  348 
rheumatism  in,  648 

muscular,  650 
scarlet  fever  in,  636 
secretion  of  milk  in,  663 
skin  diseases  in,  651 
small-pox  in,  642 
sun-stroke  in,  632 
sweat-)rlands  in,  342 
temperature  in,  343 
thirst  in,  342 
tympanites  in,  651 
urination  in,  353 
urine  in,  653 
visits  of  friends  in,  349 
weight  in,  loss  of,  343 
Puerperium.     See  Puerperal  statt 
Pulmonary  apoplexy  of  new-born,  836 

embolism  in  pregnancy,  250 
Pulse  during  labor,  339 
in  new-born  infant,  817 
in  puerperal  state,  339 
Puncture  of  labia  for  edema  of  vulva,  228 
Purpura  hemorrhagica  in  pregnancy,  249 


pBtnftetioB  of  pdvic  and 

tumors,  7^ 
Bitiid  absorption  in  pueqpeial  sqprist  730 
pyelitis  in  i»egnaacy,  240 
in  pueroeral  sqMia,  733 
Pyelonephritis  in  pnopeial  stale,  658 
Fyopagus.  biith  of.  535 

QDicKXMiNo;  8a^  193 
▼alue  of,  in  f^timating  datatioD  of 
pregnancy,  314 

Racbric  pehna,  45a.   See  also  /VMt, 

ruthitit 
Rachitis  of  fetus,  163 
Ramsbotham  hook,  798 
Rectocele,  obstruction  of  Uior  by,  519 
Rectum,  abnormal  conditions  of^  obMrac- 
tion  of  labor  by,  519 
changes  in,  in  pregnancy,  186 
impoforate,  of  c^idd,  trentmeat  o^  Ss^ 
Recurrent  fever  of  fetus,  l6a 
Relaxation  of  pdvic  jofaila^  473 
Renal  calculus  in  pregBaaey,  340 

mmors  in  pregnancy,  339 
Reastance,  forces  o^  365 
Resistant  forces  of  labor,  excess  in,  41S 
Reqntation  of  new-i>om  in£utt,  815 

physiology  of,  83a 
RMpiiatory  apparatus,  diaiiges  ia,  in 
pregnaitcy,  188 
diseases  of,  in  pregnancy,  249 
tract,  rupture  of,  in  labor,  587 
Restitution,  anomalies  of,  376 
in  face  presentation,  383 
in  vertex  presentation,  372 
Retention  of  placenta,  407,  538 

of  urine  in  puerperal  slate,  353 
Retroflexion  of  pregnant  uterus,  219 
prognosis  of,  220 
symptoms  of,  219 
terminations  of,  220 
treatment  of,  220 
when  uterus  is  incarcerated,  aai 
Retrouterine  hematocele,  285 
Retroversion  of  pregnant  uterus,  319 
Rheumatism,  articular,  of  fetus,  163 
in  puerperal  state,  648 
muscular,  in  puerperal  state,  650 
of  myometrium  in  pregnancy,  223 
Ring  of  Bandl,  183,  365,  558 
R.  O.  A.,  364 
Robert  pelvis,  450.      See  also   Peh-U, 

contracted,  transversely 
Rontgen  rays  in  diagnosis  of  pelvic  defor- 
mities, 421 
R.  O.  P..  364 
Rosenmttller,  body  of,  42 
Rotation,  external,  anomalies  of,  376 
in  face  presentation,  383 
of  fetal  head,  371 
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Rotation  of  fetal  head,  anomalies  of,  376 
external,  375 
of  occiput  in  face  presentation,  383 
in  occipitoposterior  position,  377 
abnonnalities  of,  378 
Rupture  of  circular  sinus  of  placenta,  551 
of  membranes,  artificial,  315 
of  umbilical  cord,  593 
of  uterus,  557.     See  also  Uterus,  rup- 
ture of 

Sacculation  of  uterus,  220 

obstruction  of  labor  by,  508 
Sacral   plexus,    lesions  of,    in  puerperal 

state,  659 
Sacrococcygeal  joint,  ankylosis  of,  472 

fracture  of,  in  labor,  586 
Sacro-iliac  joint,  rupture  of,  in  labor,  586 

synostosis  of,  472 
Sacrosciatic  ligaments,  27 
Sacrum,  fracture  of,  470 
Saddle-shaped  back,  475 
Salivation  in  pregnancy,  192 
Salpingitis  in  puerperal  fever,  717 
Salpingo-oSphorectomy  for  puerperal  sep- 
sis, 708 
Singer  method  of  Cesarean  section,  805, 

809 
Sapremia  in  puerperal  sepsis,  730 
Scalp,  injury  of,  during  labor,  826 
Scarlatina  of  fetus,  159 
Scarlet  fever  in  puerperal  state,  636 
frequency  of,  637 
infection  and  incubation  of,  637 
peculiarities  of,  639 
prognosis  of,  640 
symptoms  and  diagnosis  of,  63S 
of  fetus,  159 

relation  of,  to  puerperal  sepsis,  739 
Schatz's  method  of  cephalic  version,  387 
Schultze's   method  of  artificial   respira- 
tion, 833 
Sclerema  of  premature  infants,  821 
Scoliosis,  485 
Scoliotic  pelvis,  485.     See  also  Pelvis, 

scoliotic 
Seminal  fluid,  description  of,  64 
mechanism  of  ejaculation  of,  66 
of    reception    of,    within    genital 
canal  of  female,  67 
granule  of  spermatozoon,  65 
Septic  infection  of  lungs  of  new-bom  in- 
fant, 83s 
of  umbilicus  of  new-bom,  843 
Septicemia  in  puerperal  sepsis,  730 
of  fetus,  161 
of  new-bom  infant,  837 
Serum-therapy  in  puerperal  sepsis,  702 
Sex,  determination  of,  87 

of  fetus,  diagnosis  of,  216 
Shock,  death  from,  in  labor,  587 


Shock  in  labor,  601 

Shoulder   presentation,    399.     Sec    also 

Presentation 
Shoulders,  descent,  rotation,  and  birth  of, 

375 
Show,  300 
Signs  of  pregnancy,  191 

ascertained  by  auscultation,  202 
by  inspection,  194 
by  sense  of  touch,  200 
objective,  193 
subjective,  19 1 
Simple  flat  pelvis,  435 
Simpson's  cranioclast,  793 

forceps,  750 
Si  tz- pel  vis,  492 

Skin  diseases  in  pregnancy,  252 
in  puerperal  state,  651 
of  new-born,  840 
Skull,  fracture  of,  during  labor,  826 

injury  to,  during  labor,  826 
Skutsch's  method  of  pel  vimetry,  433,  434 
Sloughs  of  scalp  of  infant  from   injury 

during  labor,  829 
Small-pox  in  puerperal  state,  642 
Smellie's  forceps,  746 
perforator,  792,  793 
Snuflles,  839 
Somatopleure,  73 
Souffle,  funic,  203 

Spermatic  particles  in  semen,  first  appear- 
ance of,  65 
Spermatozoa,  64 

meeting-place  of,  with  ovule,  68 

power  of  motion  of,  65 

time  of  disappearance  of,  from  semen 

of  old  men,  66 
vitality  of,   65 
Spina  bifida,  treatment  of,  838 
Spinal    cord,    inflammation  of,    in  preg- 
nancy, 241 
paralyses  in  pregnancy,  242 
Splanchnopleure,  73 
Split  pelvis,  452 
Spondylizema,  478 
Spondylolisthesis,  473 
Spondylolisthetic  pelvis,  473.     See  also 

Pelvis,  spottilylolisthetic 
Spongy  layer  of  uterine  decidua,  143 
Spontaneous  evolution,  405 

version,  405 
Spurious  pregnancy,  217 
Staphylococci  in  puerperal  sepsis,  689 
Stein's  instrument  for  measuring  conju- 
gate, 42s 
Stethoscope,  use  of,  in  diagnosing  preg- 
nancy, 204 
Still-births,  repeated,  diagnosis  of  causes 

of,  179 
Stomach,  capacity  of,  in  new-bom,  816 
position  of,  in  new-bom  infant,  816 
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Streptococcic  infection,  712 
Streptococcus  pyogenes  iu  puerpeia)  sep- 
sis, 6S9,  693 
Strise,  tuainmary,  I94 
Subinvolution,  604 

causes  of,  604 

diagnosis  of,  1  05 

treatment  nf,  606 
Sublingiml  cysis  in  new-borti,  839 
Subnrcthral  abscess  in  pregnancy,  126 
Sugnr  uf  liuman  milk,  S22 
Sun- stroke  in  puerpernl  state,  633 
Suj-ierinvolution,  603 
Sup^rniunemry  digitii,  treatment  of^  S37 
Suppuration  of  pelvic  joints,  735 

f>elvic,  vaginal  section  for,  71^ 
Su]}nx vaginal  portion  of  utem.s,  47 
Surgical  cijjerations  in  pregnancy,  253 
"  Sway"  hack,  475 
Sweat-gland;  in  puerperal  nlate,  343 
Symphyseotomy,  798 

by  b'rencli  method,  804 

by  Italian  method,  Soo 

Hirst' 1^  canvas  bindi^r  lor,  S03 

in  Inbiir  with  contracted  pelvis,  496 

indications  for,  799 

technic  of,  St)0 
Sympliysis   pubis,   rupture   uf,    in   tabor, 

syiiostusis  of,  472 
Syncephalti*.  craniotomy  for,  517 
Syncope  after  labor,  5S9 
Syncylinl  cancer,  139 
Syncytium,  112,  114 
Synostosis  of  pelvic  joints,  47* 
Syphilis,  (elnl,  151 
diagnosis  of,  153 
manifestation!^  of,  152 
prognosis  of,  153 
treatment  of,  155 
Wegner's  sign  of,  154 
in  pregnancy,  251 
of  longs  of  new-born  infant,  h^^ 
of  new  horn  infant,  8j6 
placental,  124 
Syphilitic  fever  in  puerperal  state,  633 

TARfCIER'S  axis. traction  forceps,  752 

bttsiotribc,  794,  795 

sign  of  inevilable  abortion,  263 
Teeth,  caries  of,  in  pregnancy,  J  JO 
Temperature  of  fetus  rn  uttro,  84 

of  new-born  infant,  816 
Teratoma    of   fetus,  obstruction    of  Ubor 

by.  525,  526 
Tetanus   bacillus    in    puerperal    sepsis, 
690 

in  puerperal  sepsis,  734 

of  new- bom,  S44 
Tetany  in  pregnancy,  244 
Theca  folliculi,  59 


Third  stage  of  labor,  324 
mechanism  of,  4OO 
Thirst  after  delivery,  342 
Thoraco[]flgus,  birtb  of,  525,  526 
Thrombi,  displitcerocnt  of,  as  a 

puerperal  heniairhage,  617 
Thronibo:iis  uf  pulmonary  artery  in  labor, 

SS9 
Thrush  of  the  newtKim  infant,  B^ 
Tongue  lie,  treatment  of,  837 
Touthaclie  in  jiregnaricy,  2  ^o 
Torsion  of  pregnant  uterus.  223 
Transmigration  uf  ovum,  6j 
Transverse  diameter  of  peK'is,  2a 
measurement  of,  432 
pelvic  outlet,  measurement  0^  434 
presentation,  399,     See  also  AricMCte- 
ti&n 
Transversely  contracted  pelvis,  450.    See 

also  P/h'is^  €ontTailiJ 
Traumatism,  fetal,  1 67 
True  conjugate,  measurement  of,  435, 4^6 

corpus  lutcum,  6j 
Trunk  of  child,  injiiria  of,  duriDg  labor, 

830 
Tubal  atiitriion.  283 
moles,  z%2 

pregnancy,  abdominal  section  for,  289 
atrophy  of  sac  in,  278 
clinical  history  of,  372 
pathology  of,  272 
rupture  of  sac  of,  278 
vaginal  section  fur,  290 
varielies  of,  270 
Tubercuiosis  of  fetus,  ibo 
of  new-born  infnnt,  S35 
pulmonary,  in  pregnancy,  250 
Tubo-abdominal  pregnancy,  270,  284 
Tubo-ovarian  ligament,  5J 
pregnancy,  270 
clinical  history  of,  V}b 
Tubo- uterine  pregnancy,  270 

terminBlions  of,  282 
Tumors  of  fetus,  obstruction  of  labor  by, 
526 
of  genital   canal,  obstruction  of  labor 

by,  511 
of  pelvis,  466 
of  placenta,  129 
of  umbilical  cord,  1 38 
of  vagina   and    vulva,    obstruction  of 

lnlK»r  by,  502 
pregnancy  and,  differetitiation  of,  204 
Tunica  fibrosa  of  Graafian  follicle,  59 
media  of  Bischoff,  9,> 
propria  of  (Iraafian  follicle,  $9 
Twin  labor,  532.     See  also  Lnhor 
Tympanites  in  puerperal  slate,  651 
Typhoid  fever  in  pregnane)',  25 ' 
labor  complicated  by,  601 
of  fetus,  ibj 
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Umbiucal  cord,  132 
anomalies  of,  134 
calcareous  degeneration  of,  138 
coiling  of,  around  fetus,  136 
cysts  of.  138 
description  of,  133 
development  of,  132 
exaggerated  twisting  of,  134 
false  knots  of,  133,  136 
hernia  into,  137 
in  new-bom  infant,  818 
ligation  of,  328 

late,  327 
marginal  insertion  of,  I36 
prolapse  of,  591 
reposition  of,  592 
rupture  of,  593 
short,  complicating  labor,  537 
true  knots  of,  1 35 
tumors  of,  138 

velamcntous  insertion  of,  137 
fungus  in  new-boni,  843 
hernia,  137 

of  new-born,  837 
vesicle,  132 
vessels,  1 33 
inflammation  of,  844 
rupture  of,  135 
stenosis  of,  135 
varices  of,  135 
Umbilicus,  changes  of,  in  pregnancy,  199 
hemorrhage  from,  844 
inllammation  of,  843 
of  new-born,  septic  infection  of,  843 
Unavoidable  hemorrhage,  539 
Undeveloped  pelvis,  444 
Urea,  excess  of,  in  maternal  blood,  effect 

of,  upon  fetus,  177 
Ureteritis  in  puerperal  sepsis,  733 
Urinary  apparatus,  diseases  of,  in   preg- 
nancy, 236 
system,  changes  in,  in  puerperal  state, 
340 
Urination  in  puerperal  state,  353 
Urine,  anomalies  of,  in   pregnancy,  241 
changes  in,  in  pregnancy,  187 
diminution  of,  in  pregnancy,  24I 
examination  of,  in  pregnancy,  188 
excessive  secretion  of,  a  cause  of  hy- 
dramnios,  98 
in  puerperal  state,  656 
in  new-bom  infant,  816 
in  puerperal  state,  653 
incontinence  of,  in  pregnancy,  240 
of  mother  after  death  of  fetus,  174 
retention  of,  after  labor,  340 
Urogenital  sinus,  39,  40,  42 
Uterine  adnexa,  involution  of,  335 
artery,  32 
brait,  203 
contractions  in  labor,  301 


Uterine  decidua,  140 

compact  layer  of,  140 
grandular  layer  of,  143 
spongy  layer  of,  143 
milk,  1 14 

muscle,  contraction  of,  in  labor,  301 
delicient  power  of,  412.     See  also 

Incrliii  uteri 
diseases  of,  223 

in  pregnancy,  223 
manner  in  which  it  acts  on  fetal  body, 
366 
phlebitis  in  puerperal  sepsis,  723 
segment,  lower,  365 
up|jer,  365 
Utero-abdominal  pregnancy,  271 

clinical  history  of,  278 
Utero-ovarian  ligament,  55 
Uteras,  alterations  of,  in  pregnancy,  181 
anatomy  of,  46 

at  full  term,  182 
bicomis  duplex,  49 

pregnancy  in  one  hom  of,  292 
unicollis,  49 
biforis,  500 

bkxxl- vessels  of,  in  pregnancy,  181 
cancer  of,  in  pregnancy,  224 
carcinoma  of,   a    cause    of  puerperal 

henmrrhage,  619 
changes  in  form,  position,  and  relations 
of,  in  pregnancy,  183 
in  volume,  capacity,  and  weight  of, 
in  pregnancy,  183 
conditions  of,  which  interfere  with  de- 

velo|)ment  of  fetus,  175 
congenital  anomalies  of,  obstraction  of 

labor  by,  497 
connective  tissue  of,  in  pregnancy,  181 
contraction  of,  after  labor,  method  of 

securing,  322 
cordiformis,  49 
deformities  of,  49 
descent  of,  in  tabor.  298,  299 
development  of,  41 
didelphus,  49 

displacement  of,  anterior,  obstruction 
of  labor  by,  505 
lateral,  obstruction  of  labor  by,  507 
obstruction  of  labor  by,  504 
puerperal  hemorrhage  from,  614 
double,  obstruction  of  labor  by,  497 
fibroid  of,  obstruction  of  labor  by,  511 
fibromata  of,  in  pregnancy,  224 
fixation  of,  obstmction  of  labor  by,  506 
hernia  of,  obstruction  of  labor  by,  505, 

506 
incudiformis,  49 
inversion  of,  causes  of,  579 
in  labor,  577 
symptoms  of,  580 
treatment  of,  581-585 
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Ulenis,    involulion   of,   330,    6oj.     See 

iilso  Involution  <>/'  uferui 
irritable,  a.s  r  cause  ot  abortion,  354 
tymphaticji  of,  in  pre|pmncy,  1K2 
muscle  libers  of,  in  pregnancy,  181 
nerves  of,  in  pregnancy,  182 
overdistentifin  uf,  3  i;aose  of  lalior,  297 
perltunca]  covering  of,  In  pregnancy, 

181 
pilypi  of,  obstruct iun  of  labor  by,  514 
pwgtiant,  aolellexion  of,  218 

displncenienli  nf,  218 

liemisi  prnlrusion  of,  zaj 

incjirceratit>ii  of,  219 

lateral  tlisplacenicnt^  of,  221 

lateroflextiin  of,  222 

Inlerojwjilion  of,  222 

Interoversion  of,  222 

ptnlnpse  rpf,  322 

relation  of,  to  intestines,  (84 

retro^exion  ur  rctrovertioii  of,  II9, 
See  also  Rfttiifiijcit'n 

torsion  of,  223 
prolapse  of,  cumplicEilion  of  labor  by, 

relAtation  of,  r^  a  cause  of  puerjM?Fal 

heniorriiftge,  618 
rufitnreof,  557 

causes  of,  557 

clinical  history  of,  563 

Jiognosis  of,  562 

di Cerent ial ion    of,    from    accidental 
liemorrli«gf,  563 

frefjucncy  of,  557 

in  pr*ff; nancy,  253 

morbid  anatomy  of,  559 

prognosis  t^f,  564 

symptoms  of,  562 

treatment  of,  565 
sacculation  of,  220 

obstruction  of  labor  by,  508 
semiportitus,  49 

subinvolution  of,  604.     See  a1^  Sub- 
involution 
subseptus,  49 
stiperitivolution  of,  603 
unicornis,  50 

pregnancy  in  bora  of,  292 

Vagina,  alteroliort  in,  in  pregnancy,  186 
anatomy  of,  45 

appearance  of,  in  pregnancy,  200 
atresia  of,  obstniction  of  lubor  by,  50a 
cicalrices  of,   obstruction  of  labor  by, 

50) 
closure  of,  obstruction  of  labor  by,  500 
congenita]    narrowness  of,  obstruttioB 

of  labor  bv,  504 
development  of,  41 
diseases  of,  jn  pregnancy,  225 
double,  463 


Vagina,  hematomata  »f,  olistruction  of  ', 
labor  by,  501  . 

laceration  of,  in  Inftor,  5^  I 

microbvc  flora  of,  681-693 
micro-organisms  of,  681-6^53 
polypoid    hypertrojjhics    uf,    in    preg- 
nancy, 226 
^pta  of,  obstruction  of  labor  by,  502 
tumors  of,  obstruction  of  labor  by,  50^ 
varices  of,  in  pregnancy,  32&  j 

Vaginal  Cesarean  section,  806  t 

enterocete,  otelniction  uf  labor  by,  JIJ' 
examination  for  diegn(Mi<i  of  presents 

ing  [Mirt,  3113 
leukorrhea  in  pregnancy,  225 
portion  of  uterus,  47  I 

secretions,   germicidal  power  of,  6Sa~ 

f.89 
•iection  for  tubal  pregnancy,  290 
for  infection  of  pelvic  contjecliTC  tjs-i 

sue,  7i^ 
for  pelvic  suppuration,  716 
Vaginismus,  ubslruttitm  of  labor  by,  50^ 
Vagitus  uterinum,  815  * 

Van   Huevel's  rnelhod  uf  Irealing  felat 
Iiydrocephalus,  528  ' 

Varices  of  labia  majors  i  11  pregntitry,  ZT/^ 
of  vsgina  in  pregnancy,  226  1 

Varicose  veins  in  pregnaucy,  247  1 

rupture  of,  253  I 

rrbsiruction  of  labor  by,  S04  1 

Variola  of  fetus,  158  " 

Vegetations  of  vulva  in  pregnancy,  227 
Velampntinis  insertion  of  cord,  137 
Vernix  caseosa,  80 
Version,  777 

by  external  manipulation,  780 
cephalic,  Ban^felocf^ue's  method  of,  387 

Scbat^'s  method  of,  387 
combined,  780 

D'Oulreiionl's  method  of,  782 
Wright's  method  of,  782 
contraindications  to,  779 
in  breech  presentation,  398 
in  coiuraclcd  pelves,  778 
in  labor  with  conti^cted  pelvis,  49$ 
in  shoulder  presenlaliot),  406 
indications  for,  778 
podnlii-,  7^  J 
postural,  7^ 
spontaneous,  405 
Vertex  presentation.     See  Prfsentatitm 
Vesical  calculi  in  pregnancy,  241 
hemorrhoids  in  [>regnancy,  240 
Vestibule,  45 
bulbs  of,  45 

lacerations  of,  in  labor,  5^ 
Villi  of  chorion,  103 

cystic  degeneration  of,    104.      See 

also  Cvitii  iif^eneratien 
dropsy  of,  lOJ 
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Villi  of  placenta,  1 12 

cellular  hypertrophy  of,  1 21 
Vision,   disturbances  of,  in   pregnancy, 

244 
Vitelline  membrane,  60 
Vomiting,  abortion  from,  256 

as  an  indication  for  inducing  abortion, 

740 
in  pregnancy,  187,  I92 
pernicious,  231 
causes  of,  231 
diagnosis  of,  231 
mortality  from,  234 
treatment  of,  232 
gynecological,  233 
hygienic,  232 
medicinal,  233 
obstetrical,  234 
Vulva,  alterations  in,  in  pregnancy,  186 
appearance  of,  in  pregnancy,  200 
diseases  of,  in  pregnancy,  226 
edema  of,  in  pregnancy,  227 

obstruction  of  labor  by,  503 
gangrene  of,  obstruction  of  labor  by, 

504 
in  labor,  304,  316 
lacerations  of,  in  labor,  569 
pruritus  of,  in  pregnancy,  227 
vegetations  of,  in  pregnancy,  227 
Vulvovaginal  glands,  45 


Waixher  posture,  496,  497 
Wegner's  sign  of  fetal  sjrphilis,  154 
Weight,  changes  of,  in  pregnancy,  187 

loss  of,  after  labor,  343 

of  mature  fetus,  85 

of  new-bom  infant,  815 
Wet-nurse,  selection  of,  822 
Wharton,  gelatin  of,  132 
White  pneumonia  of  new-bom,  835 
Wigand's   method    of   delivering  after- 
coming  head,  787 

treatment  of  placenta  previa,  547 
Winckel's  disease,  843 
Wolffian  body,  40,  41,  42 

ducts,  39,  40 
Womb.     See  Uterus 
Wormian  bone,  obstruction  of  labor  by, 

523 
Wright's  method  of  version,  782 


Xiphopagus,  522 
birth  of,  525 


Yellow  fever  of  fettis,  162 
Yolk  of  ovum,  60 


Zona  pellucida  of  ovum,  60 
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A  Laboratory  Course  in  Bacteriology.  By  F.  P.  Gorham,  M.  A., 
Assistant  Professor  in  Biology,  Brown  University.  i2mo  volume  of 
192  pages,  97  illustrations.     Cloth,  ji.25  net. 
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Gould  arid  Pyle's  Curiosities  qf  Medicine. 

Anomalies  and  Curiosities  of  Medicine.  By  George  M.  Gould,  M.  D., 
and  Walter  L.  Pyle,  M.  D.  An  encyclopedic  collection  of  rare  and 
extraordinary  cases  and  of  the  most  striking  instances  of  abnormality  in 
all  branches  of  Medicine  and  Surgery,  derived  from  an  exhaustive 
research  of  medical  literature  from  its  origin  to  the  present  day, 
abstracted,  classified,  annotated,  and  indexed.  Handsome  octavo 
volume  of  968  pages ;  295  engravings  and  1 2  full-page  plates.  Popular 
Edition.      Cloth,  $3.00  net;  Sheep  or  Half  Morocco,  $4.00  net. 

Grafstrom's  Mechano-Therapy. 

A  Text-Book  of  Mechano-Therapy  (Massage  and  Medical  Gymnastics). 
By  Axel  V.  Grafstrom,  B.  Sc,  M.  D.,  late  House  Physician,  City  Hos- 
pital, Blackwell's  Island,  New  York.  i2mo,  139  pages,  illustrated. 
Cloth,  ^i.oo  net. 

Griffith   on   the  Baby,      second  Edition,  Revised. 

The  Care  of  the  Baby.  By  J.  P.  Crozer  Grifhth,  M.  D.,  Clinical 
Professor  of  Diseases  of  Children,  University  of  Pennsylvania;  Phy- 
sician to  the  Children's  Hospital,  Philadelphia,  etc.  i2mo,  404  pages; 
67  illustrations  and  5  plates.     Cloth,  |i.so  net. 

Griffith's  Weight  Chart 

Infant's  Weight  Chart.  Designed  by  J.  P.  Crozer  Griffith,  M.  D., 
Clinical  Professor  of  Diseases  of  Children,  University  of  Pennsylvania. 
25  charts  in  each  pad.     Per  pad,  50  cts.  net. 

Harf  s  Diet  in  Sickness  ai^  in  Health. 

Diet  in  Sickness  and  Health.  By  Mrs.  Ernf.st  Hart,  formerly  Student 
of  the  Faculty  of  Medicine  of  Paris  and  of  the  London  School  of  Medi- 
cine for  Women ;  with  an  Introduction  by  Sir  Henry  Thompson, 
F.  R.  C.  8.,  M.  D.,  London.     220  pages.     Cloth,  $1.50  net. 

Haynes'  Anatomy. 

A  Manual  of  Anatomy.  By  Irving  S.  Haynes,  M.  D.,  Professor  of 
Practical  Anatomy  in  Cornell  University  Medical  College.  680  pages ; 
42  diagrams  and  134  full -page  half-tone  illustrations  from  original  photo- 
graphs of  the  author's  dissections.     Cloth,  $2.50  net. 

Heisler's  Embryology,    second  Edition.  Revited. 

A  Text-Book  of  Embryology.  By  John  C.  Heisler,  M.  D.,  Professor 
of  Anatomy,  Medico-Chirurgical  College,  Philadelphia.  Octavo  volume 
of  405  pages,  handsomely  illustrated.     Cloth,  J 2. 50  net. 

Hirst* S    Obstetrics.      TUrd  Edition.  Reviled  «nd  Enlarged. 

A  Text-Book  of  Obstetrics.  By  Barton  Cooke  Hirst,  M.  D.,  Professor 
of  Obstetrics,  University  of  Pennsylvania.  Handsome  octavo  volume 
of  873  pages ;  704  illustrations,  36  of  them  in  colors.  Cloth,  I5.00  net ; 
Sheep  or  Half  Morocco,  $6.00  net. 


Hyde  an?  Montgomery  on  Syphilis  and  the  Venereal 

Diseases.       second  Edition,  Reviied  and  Grmtly  Enlarged. 

Syphilis  and  the  Venereal  Diseases.  By  James  Nevins  Hvde,  M.  D., 
Professor  of  Skin  and  Venereal  Diseases,  and  Frank  H.  Montcomery, 
M.  D..  Associate  Professor  of  Skin,  GenitoUrinary,  and  Venereal  Do- 
eases  in    Rush   Medical   College,  Chicago.  111.      Octavo,  594  fega, 

profusely  illustrated.     Cloth,  $4.00  net. 

The  International  Text-Book  of  Surgery,    in  Two  voin«. 

By  American  and  British  Aulhorr;.  Edited  by  ).  Collins  Warjum, 
M.  D..  LL.  D.,  F.  R.  C.  S.  (Hon.),  Professor  of  Surgery,  Har\-ard  Medi- 
cal School,  Boston;  and  A.  Pearce  Gould,  M.  S.,  F.  R.  C.  S.,  Lecturer 
on  Practical  Surgery  and  Teacher  of  Operative  Surgery,  Middlesex 
Hospital  Medical  School,  London,  Eng.  Vol.  I.  Gentrai  Surgery. — 
Handsome  octavo,  947  jjages,  with  458  beautiful  illustrations  and  9 
lithographic  plates.  Vol.  II.  Special  or  Rt^ional  Surgfry. — Haitdsome 
octavo,  1072  pages,  with  471  beautiful  illustrations  and  8  lithographic 
plates.  Sold  hy  Subscription.  Prices  per  volume:  Cloth.  $5.00  n«i; 
Sheep  or  Half  Morocco,  $6.00  net. 

"  It  is  the  most  VAluiible  work  on  the  subject  that  has  appeared  in  some  years.  The  clini- 
cian and  the  pathologist  have  joined  hands  in  its  production,  and  the  result  must  be  a  satis- 
bction  to  the  editors  iis  it  is  a  gratification  to  the  conscientious  reader." — Annali  1/  Smrftry. 

"  This  Is  a  work  which  comes  to  us  on  its  own  intrinsic  merits.  Of  the  latter  it  bus  rery 
niany.  The  arrangement  of  subjects  is  excellent,  and  their  treatment  by  the  diffiermt  auibon 
is  equally  so.  What  is  especially  to  be  recommended  is  the  painstaking  endeavor  of  each 
writer  to  make  his  subject  clear  and  to  the  point.  To  tliis  end  particularly  is  the  techniqur 
of  operations  lucidly  described  in  all  necessary  detail.  And  withal  the  work  is  up  to  d:ito  la 
a  very  reinarkablii  degree,  m-tny  of  the  latest  operations  in  the  different  regional  f>,^rts  of  the 
body  being  given  in  full  details.  There  is  not  a  chapter  in  the  work  from  which  the  reader 
may  not  learn  something  new." — Aftilical  Record,  New  York. 

Jackson's  Diseases  qf  the  Eye. 

A  Manual  of  Diseases  of  the  Eye.  By  Edward  Jackson,  A.  M.,  M.  D., 
Emeritus  Professor  of  Disea.ses  of  the  Eye,  Philadeljjhia  Polyclinic  and 
College  for  Graduates  in  Medicine.  i2mo  volume  of  535  phages,  with 
178  illustrations,  mostly  from  drawings  by  the  author.    Cloth,  ^2.50  net 

Keating's  Life  Insurance. 

How  to  E.vamine  for  Life  Insurance.  By  John  M.  Ke.\tixc,  M.  D., 
Fellow  of  the  College  of  Physicians  of  Philadelphia  ;  Ex-President  of  the 
Association  of  Life  Insurance  Medical  uirectors.  Royal  octavo,  211 
pages.     With  numerous  illustrations.     Cloth,  iz.oo  net. 

Keen  on  the  Surgery  qf  Typhoid  Fever. 

The  Surgiciil  Complications  and  Sequels  of  Tvphoid  Fever.  By  Wit. 
W.  Keen,  M.  D.,  LL.  D.,  F.  R.  C.  S.  (Hon.),  Professor  of  the  Principle* 
of  Surgery  and  of  Clinical  Surger}%  Jefferson  Medical  College,  Phila- 
delphia, etc.    Octavo  volume  of  386  pages,  illustrated.   Cloth,  jj.oo  net 

Keen's    Operation    Blank.       second  edition.  Revised  Form. 

An  Operation  Blank,  with  Lists  of  Instruments,  etc.,  Re<]uircd  in  Vari- 
ous Operations.  Prepared  by  W.  W.  KJiEN,  M.  D..  LL.  D..  F.  R.  C.  S. 
(Hon.),  I'rofessor  of  the  Principles  of  Surgery  and  of  Clinical  Surgtrry, 
Jefferson  Medical  College,  Philadelphia.  Price  per  pad,  blanks  for  fifty 
operations,  50  cts.  net. 
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Kyle  on  tht  Nose  and  Throat.    SM»nd  Editioa. 

Diseases  of  the  Nose  and  Throat.    By  D.  Braden  Kyle,  M.  D.,  Clinical 
Professor  of  Laryngology  and  Rhinology,  Jefferson  Medical  College, 
.  Philadelphia.     Octavo,  646  pages;  over  150  illustrations  and  6  litho- 
graphic plates.     Cloth,  {4.00  net;  Sheep  or  Half  Morocco,  ^5.00  net. 

Lame's  Temperature  Chart. 

By  D.  T.  Laine,  M.  D.  For  recording  Temperature,  with  columns  for 
daily  amounts  of  Urinary  and  Fecal  Excretions,  Food,  etc. ;  with  the 
Brand  Treatment  of  Typhoid  Fever  on  the  back  of  each  chart.  Pad  of 
25  charts,  50  cts.  net. 

Levy,  Klemperer,  aiid  Eshner's  Clinical  Bacteriolo^. 

The  Elements  of  Clinical  Bacteriology.  By  Dr.  Ernst  Levy,  Pro- 
fessor in  the  University  of  Strasburg,  and  Fei.ix  Klemperer,  Ppvat- 
docent  in  the  University  of  Strasburg.  Translated  and  edited  by 
Augustus  A.  Eshner,  M.  D.,  Professor  of  Clinical  Medicine,  Philadel- 
phia Polyclinic.    Octavo,  440  pages,  fully  illustrated.    Cloth,  J2.50  net. 

Lockwood's  Practice  cf  Medicine.        rJS^'I^S:^. 

_A  Manual  of  the  Practice  of  Medicine.  By  George  Roe  Lockwood, 
M.  D.,  Attending  Physician  to  Bellevue  Hospital,  New  York.  Octavo, 
847  pages,  illustrated,  including  22  colored  ])lates.     Cloth,  $4.00  net. 

Long's  Syllabus  qf  Gynecolo^. 

A  Syllabus  of  Gynecology,  arranged  in  Conformity  with  "An  American 
Text-Book  of  Gynecology."  By  J.  W.  Ix)ng,  M.  D.,  Professor  of  Dis- 
eases of  Women  and  Children,  Medical  College  of  Virginia,  etc.  Cloth, 
interleaved,  $1.00  net. 

Macdonald's  Surgical  Diagnosis  an?  Treatment. 

Surgical  Diagnosis  and  Treatment.  By  J.  W.  Macdonald,  M.  D. 
Edin.,  F.  R.  C.  S.  Edin.,  Professor  of  Practice  of  Surgery  and  Clinical 
Surgery,  Hamline  University.  Handsome  octavo,  800  pages,  fully  illus- 
trated.    Cloth,  15.00  net ;  Sheep  or  Half  Morocco,  ^6.00  net. 

Mallory  aiid  Wrighf  s  Pathological  Technique. 

Second  EdUion,  Raviied. 

Pathological  Technique.  A  Practical  Manual  for  laboratory  Work  in 
Pathology,  Bacteriology,  and  Morbid  Anatomy,  with  chapters  on  Post- 
Mortem  Techniiiue  and  the  Performance  of  Autoi»ies.  By  Frank  B. 
Mallory,  A.  M.,  M.  I).,  As.sistant  Professor  of  Pathology,  Harvard 
University  Medical  School,  Boston  ;  and  James  H.  Wright,  A.  M., 
M.  D.,  Instructor  in  Pathology,  Harvard  University  Medical  School, 
Boston.     Octavo,  432  pages,  fully  illustrated.     Cloth,  ^53. 00  net. 

McClellan's  Anatomy  in  its  Relation  to  Art 

Anatomy  in  its  Relation  to  Art.  .\n  Exposition  of  the  Bones  and 
Muscles  of  the  Human  Body,  with  Reference  to  their  Influence  upon 
its  .\ctions  and  External  Form.  By  George  McClellan,  M.  I)., 
Professor  of  Anatomy,  Pennsylvania  Academy  of  Fine  Arts.  Hand- 
some quarto  volume,  9  by  11^  inches.  Illustrated  with  338  original 
drawings  and  j)hotographs ;  260  pages  of  text.  Dark  Blue  Vellum, 
$10.00  net;  Half  Russia,  $12.00  net. 
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McClellan's  Re^onal  Aaatoinjr* 

R^onal  Anatomy  in  its  Rdations  to  Medicine  and  Smgay.  t^ 
George  McCleixan,  M.  D.,  Profisaor  of  Anatomy,  Pennsylvania  Acad- 
emy of  Fine  Arts.  Two  faw^me  quarto  volumes,  884  pages  of  tex^ 
and  97  full-page  chiomo-litiu^nq^c  plates,  reproducing  the  author'i 
original  dissections.    Cloth,  f  13.00  net ;  Hidf  Russia,  f  15.00  net. 

Mcrarland's  Pathoieiik:  Bacteria,   ^{f! 

Text-Book  upon  the  Pathogenic  Bacteria.  By  Joseph  McFaklamd^ 
M.  D.,  Professor  of  Pathcdogy  and  Bacteriolc^,  Ikfedico-Chinngical 
Cdlege  of  Philadelphia,  ete.  Octavo  volume  of  6sii  pages,  findy 
illustnted.     Qoth,  I3.35  n^. 

Mdi^  on  Feeding  in  fafuicy. 

Feeding  in  Early  Infiuiqr.  By  Akthdii  V.  Mugs,  M.  D.  Bound  is 
lin^  doth,  flush  edges,  %%  ctt.  net 

Moore's  Ortfiopedic  SurgtaT. 

A  Manual  <£  Ortluopedic  Suti^ety.  By  James  E.  Mookx,  M.  D.,  Ro- 
ftsBor  of  Orthopedics  and  Ai|pmct  PnmMor  (tf  Clinical  Suigeiy,  Uni- 
versity of  Minnesota,  Colla;e  ^  Medicine  and  Surgery.  Octavo  Tohmift 
of  356  pages,  handsomdy  mnstiated.    Ooth,  I3.50  net 

Mortal's  Nurses'  IKctidmafy. 

Nurses'  Dictionary  of  Medical  Terms  and  Nursing  Treatment  Con- 
taining Definitions  of  the  Principal  Medical  and  Nuising  Terms  and 
Abbreviations;  of  the  Instruments,  Drugs,-  Diseases,  Accidents,  Treat- 
ments, Operations,  Foods,  Appliances,  etc.  encountered  in  the  ward  or 
in  the  sick-room.  By  Honnor  Morten,  author  of  "  How  to  Bec(»nc 
a  Nurse,"  etc.     i6mo,  140  pages.     Cloth,  $1.00  net. 

Nancrede's  Anatomy  wid  Dissection,    roufth  Eauon. 

Essentials  of  Anatomy  and  Manual  of  Practical  Dissection.  By  Charles 
B.  NANC31EDE,  M.  D.,  LL.  D.,  Professor  of  Surgery  and  of  Clinical  Sur- 
gery, University  of  Michigan,  Ann  Arbor.  Post-octavo,  500  pages,  with 
full-page  lithographic  plates  in  colors  and  nearly  200  illustrations.  Extra 
Cloth  (or  Oilcloth  for  dissection -room),  J2.00  net. 

Nancrede's  Principles  (2f  Surgery. 

Lectures  on  the  Principles  of  Surgery.  By  Chas.  B.  Namcrede,  M.  D., 
LL.  D.,  Professor  of  Surgery  and  of  Clinical  Surgery,  University  of 
Michigan,  Ann  Arbor.  Octavo,  398  pages,  illustrated.   Cloth,  la.50  net 

Norris's  Syllabus  ef  Obstetrics,   tmh  cditk»,  Re^Md. 

Syllabus  of  Obstetrical  Lectures  In  the  Medical  Department  of  the 
University  of  Pennsylvania.  By  Richard  C.  Norris,  A.  M.,  M.  D., 
Instructor  in  Obstetrics  and  Lecturer  on  Clinical  and  Operative  Obstet- 
rics, University  of  Pennsylvania.  Crown  octavo,  223  pages.  Cloth, 
interleaved  for  notes,  J2.00  net. 
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Ogden  on  Me  Urine. 

Clinical  Examination  of  the  Urine  and  Urinary  Diagnosis.  A  Clinical 
Guide  for  the  Use  of  Practitioners  and  Students  of  Medicine  and  Sur- 
gery. By  J.  Bergen  Ogden,  M.  D.,  Instructor  in  Chemistry,  Harvard 
Medical  School.  Handsome  octavo,  416  pages,  with  54  illustrations 
and  a  number  of  colored  plates.     Cloth,  $3.00  net. 

Penrose's  Diseases  ef  Women,    fouta  Eduioii.  Revised. 

A  Text-Book  of  Diseases  of  Women.  By  Charles  B.  Penrose,  M.  D., 
Ph.  D.,  formerly  Professor  of  Gynecology  in  the  University  of  Penn- 
sylvania. Octavo  volume  of  538  pages,  handsomely  illustrated.  Cloth, 
13-75  net. 

Pryor — Pelvic  Inflammations. 

The  Treatment  of  Pelvic  Inflammations  through  the  Vagina.  By  W. 
R.  Pryor,  M.  D.,  Professor  of  Gynecology,  New  York  Polyclinic. 
i2mo,  248  p>ages,  handsomely  illustrated.     Cloth,  |2.oo  net. 

Pye's  Banda^ng. 

Elementary  Bandaging  and  Surgical  Dressing.  With  Directions  con- 
cerning the  Immediate  Treatment  of  Cases  of  Emergency.  By  Walter 
Pye,  F.  R.  C.  S.,  late  Surgeon  to  St.  Mary's  Hospital,  London.  Small 
i2mo,  over  80  illustrations.     Cloth,  flexible  covers,  75  cts.  net. 

Pyle's  Personal  Hygiene. 

A  Manual  of  Personal  Hygiene.  Proper  Living  upon  a  Physiologic 
Basis.  Edited  by  Walter  L.  Pyle,  M.  D.,  Assistant  Surgeon  to  the 
Wills  Eye  Hospital,  Philadelphia.  Octavo  volume  of  344  pages,  fully 
illustrated.     Cloth,  $1.50  net. 

Raymond's  Physiology.     R.^^IL'aSuJKed. 

A  Text-Book  of  Physiology.  By  Joseph  H.  Raymond,  A.  M.,  M.  D., 
Professor  of  Physiology  and  Hygiene  in  the  Long  Island  College 
Hospital,  and  Director  of  Physiology  in  Hoagland  Laboratory,  New 
York.     Octavo,  668  pages,  443  illustrations.     Cloth,  $3.50  net. 

Salinger  ai^  Kalteyer's  Modem  Medicine. 

Modem  Medicine.  By  Julius  L.  Salinger,  M.  D.,  Demonstrator  of 
Clinical  Medicine,  Jefferson  Medical  College;  and  F.  J.  Kalteyer, 
M.  D.,  Assistant  Demonstrator  of  Clinical  Medicine,  Jefferson  Medical 
College.     Handsome  octavo,  801  pages,  illustrated.     Cloth,  I4.00  net. 

Saundby's  Renal  arib  Urinary  Diseases. 

Lectures  on  Renal  and  Urinary  Diseases.  By  Robert  Saundby,  M.  D. 
Edin.,  Fellow  of  the  Royal  College  of  Physicians,  London,  and  of  the 
Royal  Medico-Chirurgi(^  Society;  Professor  of  Medicine  in  Mason 
College,  Birmingham,  etc.  Octavo,  434  pages,  with  numerous  illustra- 
tions and  4  colored  plates.     Cloth,  ^2.50  net. 

Saunders'  Medical  Hand-Atlases. 

See  patfe*  16  and  17* 
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Saunders'  Pocket  Medical  Formulary,  sj^th  EdMoo.  ncvtMA.  i 

By  William  M.  Powell,  M.  D.,  author  of  "  Essentials  of  Diseases  of 
Children":  Member  of  Philadelphia  Pathological  Society.     Contain-   * 
ing  1844  formulae  from  the  best-known  authorities.     With  an  Appendix   ■ 
containing   Posological  Table,  Formulae  and   ttoses   for    Hypodermic 
Medication,  Poisons  and  their  Antidotes,  Diameters  of  the  Female  Pdva 
•nd  Fetal  Head,  Obstetrical  Table,   Diet  Lists,   Materials   and    Dni^ 
laad  in  Antiseptic  Surgery.  Treatment  of  Asphyxia  from  I  Inowrnitig,  S«r 
.     gical  Remembrancer,  Tables  of  Incompatibles,  Eruptive  Fever*,  etc,  tfc,  1 
In  flexible  morocco,  with  iide  index,  wallet,  and  l!ap.     52.00  neC         J^ 

Saunders'  Question-Compends.    sc«  ^^  is.  7 

ScudMeC^S  IVactaraS.     WmmA  EMmi.  M««ai. 

The  Treatment  of  Fmctures.  Bjr  Chas.  L.  Scdddbi,  M.  D.,  AalMHt 
in  aioiad  «nd  OpentiTe  Sn^gexy,  Hkrmd  Univenitf  M«wHail  SdnaL 
Octavo,  4fe  pages,  with  neaiily  600  oigiaai  iUntmtiaaa:  Pdtahed 
Bocknuo,  M-50  B^i  Half  Motoooo^  l5-5o  ^*^ 

Seon't  GenHo-Uriiuuy  Toliaradosis. 

■  TdMSVculoBa  of  the  Genito-Uriiuuy  Oxgana,  Male  and  Peiiiiile.  By 
NiCHOlAS  Som,  M.  D.,  Pa.  D.,  LL.  D.,  PiofieaMMr  of  the  Practice  of 
Sugeiy  and  dl  Clinical  Saqpsiy,  Rah  Medical  College,  Chica^. 
Hasdaome  octavo  volume  of  330  pages,  iUusttated.    Cloth,  ^3.00  net. 

Senn's  Practical  Surtfeiy. 

Practical  Surgery.  By  Nicholas  Senn,  M.  D.,  Ph.  D.,  LL.  D.,  Pro- 
fessor of  the  Practice  of  Surgery  and  of  Clinical  Surgery,  Rush  Medical 
College,  Chicago.  Octavo,  1133  pages,  642  illustrations.  Cloth,  $6.00 
net;  Sheep  or  Half  Morocco,  $7.00  net.     By  Subscription. 

Senn's  Syllabus  qf  Svttiexy. 

A  Syllabus  of  Lectures  on  the  Practice  of  Surgery,  arranged  in  con- 
formity with  "An  American  Text-Book  of  Surgery."  By  Nicsiolas 
Senn,  M.  D.,  Ph.  D.,  LL.  D.,  Professor  of  the  Practice  of  Surgery  and 
of  Clinical  Surgery,  Rush  Medical  College,  Chicago.     Cloth,  f  1.50  net 

Senn's  Tumors,      second  CdMon.  RevlMd. 

Pathology  and  Surgical  Treatment  of  Tumors.  By  Nicholas  Senn,  M.  D., 
Ph.  D.,  LL.  D.,  Professor  of  the  Practice  of  Surgery  and  of  Clinical 
Surgery,  Rush  Medical  College,  Chicago.  Octavo  volume  of  718  pages, 
with  478  illustrations,  including  12  full-page  plates  in  colors.  Cloth, 
I5.00  net;  Sheep  or  Half  Morocco,  $6.00  net. 

SoUmann's  Pharmacology. 

A  Text-Book  of  Pharmacology :  including  Therapeutics,  Materia  Medica, 
Pharmacy,  Prescription-Writing,  Toxicology,  etc.  By  Torauj  Sou.- 
MANN,  M.  D.,  Assistant  Professor  of  Pharmacology  and  Materia  Medica, 
Western  Reserve  University,  Cleveland,  Ohio.  Handsome  octavo, 
894  pages,  fully  illustrated.     Cloth,  $3.75  net. 
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rb  nnivenalljr  admowkdgad  tint  Os  Germans  lead  die  worid  ia 
Medicine ;  and  of  all  the  Genaan  miriB  on  tiiis  sobiect,  Nothnaid's  "Bmcf- 

dopedla  of  Spedal  Pathology  and  Thenpeatks"  is  conceded  tij  afhriiaii  ta 
be  without  question  die  bait  tirttmt  el  MsJIchis  in  eaMsaoa.  So 
is  this  book  in  die  rtudy  o£  Intonal  Medkdne  that  it  comes  laigdjr  to  Hds  i 
in  the  original  Gennan.  In  view  of  these  hds,  Messrs.  W.  B.  Samdera  A  Com- 
pany  have  arranged  widi  die  publishers  to  issue  at  once  as  aaflMdiai  «Maa 
of  this  great  encydopedia  of.medkiae  in  Kngliiih, 

For  the  present  a  set  of  wme  ten  or  twelve  vohunes,  repiesenteK  Hw  wut 
piactical  part  of  drfs  encydopetBa.  and  selected  witii  espedal  thou^  cf  the  aesfc 
«l  *•  pnaaaJ  phgnidaa.  win  be  published.  The  volumes  will  conlaia  llie  nil 
essence  of  the  entfae  work,  and  thie  purdiaser  will  therefore  obtain  at  leas  than 
half  die  cost  the  cream  of  the  originaL  Later  the  qiedal  and  mote  allied^ 
acieatific  vohmea  will  be  offered  froia  time  to  time. 

The  work  will  be  translated  by  men  possessing  thorough  knowledge  of  both 
English  and  German,  and  each  voloaM  will  be  eiBtad  bgr  a  pnmlum/t  svadala 
cm  the  subject  to  which  it  is  devoted.  It  will  thus  be  brought  thoroughly  up  to 
date,  and  the  American  edition  will  be  more  than  a  mere  translation  of  the  Ger- 
man ;  for,  in  addition  to  the  matter  contained  in  the  original,  it  will  represent  the 
vefy  l«te>t  views  of  die  leading  American  spedalittt  in  the  various  departments 
of  Internal  Medicine.  The  whole  S>'stem  will  be  under  the  editorial  super- 
rision  of  Dr.  Alfred  Stengel,  who  will  select  the  subjects  for  the  American  editioa, 
and  will  choose  the  editors  of  the  different  volumes. 

Unlike  most  encyclopedias,  the  publication  of  this  work  will  not  be  tittuilsi 
over  a  number  of  years,  but  five  or  six  volumes  will  be  issued  during  the  coming 
year,  and  the  remainder  of  the  series  at  the  same  rate.  Moreover,  each  \x>iume 
will  be  revised  to  the  date  of  its  publicatfon  by  the  American  editor.  This  will 
obviate  the  objection  that  has  heretofore  existed  to  s>'stems  published  in  a  number 
of  volumes,  since  tlie  subscriber  will  receive  the  completed  work  while  the  earlier 
volumes  are  still  fresh. 

The  usual  method  of  publishers,  when  issuing  a  work  of  this  kind,  has  been 
to  compel  physicians  to  take  the  entire  Sj-stem.  This  seems  to  us  in  many  cases 
to  be  undesirable.  Therefore,  in  purch.-ising  this  encyclopedia,  physicians  will  be 
given  the  opp)ortunity  of  subscribing  for  the  entire  System  at  one  time ;  but  any 
single  volume  or  any  number  of  volumes  may  be  obtained  by  those  who  do  not 
desire  the  complete  series.  This  latter  method,  while  not  so  profitable  to  the  pub- 
lisher, offers  to  the  purchaser  many  advanta^  which  will  be  appreciated  by  those 
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This  American  edition  of  Nothnagel's  Encyclopedia  will,  without  question, 
form  die  greatest  System  of  Medicine  ever  produced,  and  the  publishers  fed  con- 
fident that  it  will  meet  with  general  favor  in  the  medical  profession. 
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